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The Nature of Physical Theory. P. W. Brine- 
MAN. 136 pp. $2.00. Princeton. 
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those phases carrying traces of human origin. 


Introduction to College Physics. J OHN R. Hopsie. 
ix +756 pp. Illustrated. $3.50. Farrar and Rine- 


hart. 








Besides discussing the fundamentals of physics in 
this college text, Professor Hobbie considers many 
technical applications and the results of modern re- 
search, including radio-activity, relativity, and other 
new theories. Mathematical tables and formulae are 
found in the appendix. 

Elementary Principles in Physical Chemistry. 
T. J. Wess. x+344 pp. $4.00. Appleton-Century. 





This analytical and mathematical introductory text- 
book has been planned for college students who have 
had preliminary scientific training. Emphasis is 
placed upon two fundamental problems of theoretical 
chemistry: the state of equilibrium in a chemical re- 
action and the rate at which the state of equilibrium 
is attained. 


General Entomology. R. ‘A. WARDLE. vii+ 311 
pp. Illustrated. $2.25. Blakiston’s. 
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This text-book on entomology is concerned with the 
basic principles of the subject. The first five chapters 
describe the anatomy, physiology, and behavior of 
insects, while the last seven give detailed studies of 
various insect forms. 


The Emergence of Human Culture. Cart J. 
WARDEN. 189 pp. Illustrated. $2.00. Macmillan. 





A scientific study of the forces of culture as factors 


Professor 


human social progress. 


leading toward 


Warden describes the emergence of culture from the 


animal and primitive stages, and also the general 


problems of evolution. 


Statistics for Students of Psychology and Edu- 
cation. Herpert SoRENSON. viii+373 pp. $3.50. 
McGraw-Hill. 


This text-book for college and advanced students 
presents the elements of statistics, illustrated by ex- 
amples and problems mainly chosen from the field of 
education and psychology. It stresses technique 
rather than specialized applications in order to estab- 
lish a critical attitude. 


Foundations of Biology. 
RANDE Loss Wooprurr. xiv +583 pp. 
$3.50. Macmillan. 


This text-book on “the science of living things” is 
primarily designed for the use of college students. 
The zoological aspect has been emphasized as Profes- 
sor Woodruff believes it most essential in interpreting 
man himself. This fifth edition contains much new 
material on genetics. 








Revised Edition. Lo- 
Illustrated. 
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Burr. v+209 pp. 


ROSENDAHL, GORTNER, 
Illustrated. Minnesota. 

This biography describes Professor Harris as the 
Man, the Botanist, and the Biometrician. His studies 
concerning the influence of chemical factors in the soil 
on desert vegetation, the distribution of errors analy- 


sis, and his research on nationalities are discussed. 





Trail Blazers of Science. M. GUMPERT, translated 
by E. SHuman. viii+306 pp. $2.50. Funk and 
Wagnalls. 


This volume tells the life stories of ten half-for- 
gotten pioneers of modern research—beginning with 
Servetus from the time of the Renaissance and includ- 
ing representatives of twentieth century science. It 
outlines the part played by genius in the history of 
scientific research. 


The Psychology of Feeling and Emotion. Curis- 
TrAN A. RuckmicKk. [Illustrated. xiii+515 pp. 
$4.50. McGraw-Hill. 


This book undertakes to systematize the theoretical 








contributions as well as the experimental research in 
the field of psychology. The philogenetic theory is 
offered as the central theme and is correlated with 


neurological conceptions. 


The Psychology of Human Relations for Execu- 
tives. J. L. ROSENSTEIN. xiii+284 pp. $2.50. 
McGraw-Hill. 


A handbook for executives on the proper technique 
of dealing with the human being in industry. The 
source, prevention, and correction of actual everyday 
problems are discussed in the light of psychological 
research, to make for greater efficiency in the fields of 
manufacturing and production. 





Songs of Science. V. SHORTRIDGE. xxiv +244 pp. 
$3.50. Marshall Jones. 





An anthology presenting the achievements of physi- 
cal and social science as seen through the eyes of 
poets. The poems are grouped under nine sections: 
Prelude, Philosophy, Healing, Triumphs of Science, 
On the Wings of the Wind, Habitations of Men, Sci- 
ence in Art, Power in Conflict and Peace. 


The Development of Sociology. F. N. House. 
viili+456 pp. $4.00. McGraw-Hill. 


An account of the history of sociology beginning 
with Plato and continuing through to the present time. 
The sections are: Social Theory Before 1800; Social 
Science in Europe, 1700-1914; American Sociology 
Before 1918; Specialization and Research in American 
Sociology. 





Alien Americans. B. Scurieke. xi+208 pp. 
$2.50. Viking. 

A foreign observer presents his views on the con- 
flicting races in the United States. Special attention 
is given to the Chinese, Japanese, Mexicans, Indians, 
and.Negroes and their relative social standings among 
Americans, throwing light on the general question of 
minority groups and their place in society. 
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RECENT BOOKS OF SCIENTIFIC INTEREST 


The Psycho-Biology of Language. Gerorce K. 
Zier. ix+366 pp. $3.50. Houghton Mifflin Com 
pany. 

This book by a member of the Harvard Faculty will 
appeal to anyone interested in language as a form 
of human behavior. Its findings are so conclusive 
and significant that they may inaugurate an entirely 
new approach to the study of normal and abnormal 
personality. 

The New Acoustics. N. W. McLACHLAN. vi+ 166 


pp. Illustrated. $2.75. Oxford. 


After reviewing the early work in acoustics the 
author considers the following topics in some detail 
loud speakers, gramophones, sound films, the analysis 
of sound and measurement of frequency, the ear and 
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Chemical Discovery and Invention in the Twenti- 
eth Century. Simm W. A. TILDEN. Revised by 8. 
Glasstone. xii+492 pp. Illustrated. $4.00. Dutton. 
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Chemistry and Modern Progress in Organic Chem 
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The Relativity Theory Simplified and the Forma- 
tive Period of Its Inventor. MAx TALMEY. xi+4 
186 pp. Illustrated. $1.85. Darwin Press. 





An explanation of the theories of relativity for the 
intelligent layman, with a brief biography of Ein- 
stein. The introduction has been written by Dr. 
George B. Pegram, professor of physics at Columbia 
University. 


DEWEY ANDERSON & WALTER 
Illustrated. 
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C. EELLS. xvi+472 pp. $5.00. Stan 


ford University. 
A report of sociological and educational investiga 
tions made by the author for the United States Office 


of Education, with a improving the native 
It gives a picture of the Alaskans past and 


view to 
schools. 


present, and their outlook for the future. 





James Watt, Craftsman & Engineer. H. W. 


DICKINSON. xiii +207 pp. Illustrated. $4.00. Mac 
millan. 
A study of the life and work of James Watt, in 


thirteen chapters, written shortly before the bicenten 
ary of his birth. The author stresses the fact that 
Watt was a craftsman and he presents his study with 
this aspect in view. 


Vertebrates. C. J. 


560 


Comparative Psychology. 
WARDEN, T. N. JENKINS, L. H. WARNER. x 4 
pp. Illustrated. $4.50. Ronald. 


This volume, together with the two earlier ones, is 
intended for use in advanced courses in comparative 


and genetic psychology. The several phyla are 
studied with reference to the various sensory and 
behavioral capacities in systematic, topical order. 





Invention and the Law. H. A. ToOUuLMIN, JR. 


xx +399 pp. $5.00. Prentice-Hall. 


A book on patentable invention in five chapters 
dealing with the general background of the subject, 
the essential questions of invention, the questions of 
what is and what is not invention and the British 
rule of Utility and Novelty. 
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Just Published 


Dunlap’s 
ELEMENTS OF 


PSYCHOLOGY 


By KNIGHT Dunuap, Professor of Psychology in the Univer 








sity of California at Los Angeles; until January 1936, Profes 
sor of Experimental Psychology in the Johns Hopkins Univer 
sity. 


499 pages, with 65 illustrations. Price, cloth, stamped 
in gold, $3.00. 





A N exposition of the present status of psychology by the psychologist, who, more 


than any other, has been responsible for the attainment of this status. 


A text which conserves the attainments of the past, while definitely leading in further 
progress. 


A text designed for serious students, to orient them in the difficult field of modern 
psychology, and especially, to prepare them for further work in the field. 


A text which utilizes to the full the anatomical and physiological contributions to the 
understanding of human life, without confining psychology to the expansion of 
physiological theories. 


A book which the layman may read with profit, even if he passes over important 
technical details. 


The author avoids the Scylla of outworn theories and presuppositions without being 
drawn into the Charybdis of facts and theories of the so-called “schools” of psy 
chology. 


The looseness of statement and softening of fact through which the authors of 
popular textbooks of psychology attempt to make the reading easy have been the 
source of much dissatisfaction to students, as well as to teachers who find that the stu 
dents do not receive an adequate foundation for further work. Dunlap has not sought 
to make his Elements as easy as possible, but rather to make it as sound and useful as 
possible. 


The C. V. Mosby Company, Publishers, 3523 Pine Blvd., St. Louis, Mo. ‘*«ie™. Monthly) 


Gentlemen: 
You may send me a copy of the new book by DUNLAP on ELEMENTS OF PSY- 
CHOLOGY: I enclose check or money order for $3.00. 
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The Williams and Wilkins Company offers a cash award of $1,000.00 to 
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mits a book manuscript dealing with some phase of scientific research, dis- 
covery, endeavor, or history. 
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1) It will be authentic. It must pass the test of scrutiny by scientific 
readers. 
2) It will qualify as “belles lettres.” The story—whatever it may be— 


will be told in such a way as to capture and hold the attention and interest of 
all that portion of the public of sufficient intellectual endowment to read books. 


The manuscript will approximate 100,000 words in length. It will be 
submitted, in form ready for publication, on or before July 1, 1937. 

This proffer is made under the conviction that no activity produces ma- 
terial more vivid, more dramatic, or of greater human appeal, than science 
does; that the interpretation of science to the non-professional public is an 
endeavor worthy of the best efforts of the best minds; that among men and 
women of science may be found those who can best make this interpretation. 

Inquiry as to details is cordially and earnestly invited. You may use the 
coupon below, but it is not necessary. 


THE WILLIAMS & WILKINS COMPANY 
Publishers of Scientific Books and Periodicals 


Mt. Royal and Guilford Avenues, Baltimore, Md., U. S. A. 
The Williams & Wilkins Company, 
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THE EFFECT OF CIVILIZATION UPON THE 
LENGTH OF LIFE OF THE AMERICAN 
INDIAN 


By Dr. CLARK WISSLER 
CURATOR OF ANTHROPOLOGY, AMERICAN MUSEUM OF NATURAL HISTORY 


THE ways in which the illiterate peo- 
ples of the earth adjust their modes of 
life to the civilization of the white man 
is now the objective of many inquiries. 
The rising tide of white culture has all 
but engulfed them. As residents of the 
United States or Canada we are con- 
scious of our surviving Indian tribes as 
little islands in this flood. We have been 
told that one by one these little clus- 
ters of aboriginal humanity are being 
drowned out, but this is an exaggeration, 
since few tribes have disappeared. The 
Indian’s resistance has been by no means 
low, nor has he been entirely inept in 
adjusting himself to our rapidly chang- 
ing economics. 

Before the great depression set in we 
gave the Indians a neck-breaking race to 
keep in sight of us, but now they enjoy 
a breathing spell. For a long time we 
have pointed an accusing finger at them 
because they received food, clothing, etc., 
from the government, whereas now so 
large a part of our own population is 
dependent upon similar aid that it is the 
Indian’s turn to call us to account for 
our extravagance and lack of initiative. 
However, the intent of this ecommunieca- 
tion is to consider certain aspects of the 
Indian’s struggle to keep in sight of 
white economic and social changes. It 
is this attempt of the Indian to work out 


ae - ee 


his destiny that calls for investigation 
by students of social processes. 

Most students of Indian acculturation 
have approached the subject from a psy- 
chological angle. They think of the In- 
dian idling in his cabin, depressed over 
his degradation and poverty, whereas his 
standard of living is now far higher than 
his aboriginal ancestors enjoyed. Few 
Indians living in the United States to- 
day were horn before reservations were 
established, so much of what Indians in 
general know of the old economic life is 
tradition rather than reality. Further, 
they are rapidly becoming bi-lingual and 
literate. True, they cherish many old 
forms and beliefs, but so do their white 
neighbors. The Indians now ride in 
automobiles, go to picture shows, use 
radios, ete. Nevertheless it is apparent 
that they are not saturated with our 
national culture but straggling in the 
rear. It remains to be seen whether if 
the reservation Indian is really depressed 
such unhappiness is due to his conscious- 
ness of maladjustment to white culture. 
Whatever may be the truth here, it is 
the social phenomenon so presented that 
has intrigued many students and which 
is to-day a subject of exploration by the 
U. 8. Indian Service and social anthro- 
pologists. 

Yet in all such studies the approach 
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has been almost wholly psychological and 
social, so it occurred to us that a biolog- 
ical approach might contribute some- 
thing additional to an understanding of 
the situation. The average reservation 
group of Indians is a community of 
about a thousand persons, and if we fix 
our attention upon this mass of living 
humanity, whose individuals are con- 
stantly changing through age, birth and 
death, we begin to be curious as to how 
these biological groups stand up under 
the impact of civilization. A guess 
might be that when first put upon reser- 
vations the strain of adjustment was 
greatest. Death and disease might then 
take the greatest toll, but as the Indian 
gained in his efforts to adjust his mode 
of life to new conditions, the losses would 
decrease. In other words, a history of 
death, birth, disease, ete., would be the 
first consideration. 

For such a study one needs good sta- 
tistics. Preliminary exploration con- 
vinced us that the Canadian Indian De- 
partment possessed the most accurate 
data, but that those for United States 
Indians, though less satisfactory, were 
usable. Accordingly we chose the In- 
dians of the Northern Plains as a test 
group—the Western Cree, Assiniboin, 
Gros Ventre (Atsina), Blackfoot, Blood, 
Piegan and Sarsi. These tribes are now 
living in Alberta, Saskatchewan and 
Montana. They reside on seventy reser- 
vations, administered under nineteen 
agencies. Seventy-four bands or social 
divisions are recognized, each of which 
occupies definite reserve lands and the 
population data for which are recorded 
separately. For this study we have used 
the totals for the respective tribal groups. 

The data were tabulated by Mrs. R. A. 
Sanderson, honorary life member, Amer- 
ican Museum of Natural History. 


PopuLaTION History 
Our first concern is with the gross 
population history of these tribes. 
Table I shows that these Indians began 


reservation life with a population some- 
what greater than they now have, but 
that the low point was reached about 
1904. We think this means that for a 
time the strain of reservation life was 
great, but that eventually a turning 
point was reached. 

Such a gain in population might be 
brought about by an increase in the birth 
rate, a decline in the death rate, or both. 
So we next sought for data on births and 
deaths. The birth rates were compiled 
for these separate reservations, showing 
approximately 42 per thousand popula- 
tion for the whole group of tribes be- 
tween 1884 and 1934 (Table I). The 
rate was tabulated annually and the rate 
of 42 is an average per five-year inter- 
vals. The interesting point is that the 
rate is constant and probably is the same 
as the birth rate of these Indians in pre- 
reservation days.’ In other words, what- 
ever the impact of white culture upon 
the physiology of these Indians, the re- 
productive function resisted effectively. 
Then, naturally, if population rose and 
fell with a constant birth rate, we must 
look to the death rate for an explanation. 
Incidentally we remark that 42 is a high 
birth rate, perhaps near the physiolog- 


ical maximum. 
TABLE I 
POPULATION CHANGES IN THE RESERVATION PERIOD 














1884 1904 1934 
Population .... 22,281 14,645 19,536 
Birth rate ..... 42 42 42 
Death rate .... 70* 52 33 
* Estimated. 


Indian death rates were found highly 
variable. They vary also as between 
reservations. The highest rate for any 
year was 100; the lowest, 27. Our tables 
suggest that the lowest level of popula- 
tion was reached about 1904, but the 
total death rates after reaching a maxi- 
mum peak about 1892 declined gradually 
to the present. 


1 Ferguson reports a similar constant rate for 
certain Cree reservations. Wissler, Proc. Nat. 
Acad. Sci., Vol. 22, No. 3, 1936. 
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Thus we find the death rate seemingly 
sensitive to the impact of reservation 
life. Yet the trend has been steadily 
downward from early reservation days, 
and though still much higher than the 
white rates for corresponding regions, we 
have good ground for predicting that 
eventually it will drop to the white level. 
Should the birth rate remain high, In- 
dians will then become conspicuous in 
our population, because each downward 
step in the death rate would further ac- 
centuate population growth. 

When these Indians were first placed 
upon reservations, disease took a heavy 
toll. The inclination has been to explain 
this as due to a depressed and discour- 
aged state of mind. This was a factor, 
but when people are thrown together in 
a new way, as in concentration camps, 
there is a rapid rise in disease. Placing 
these Indians upon reservations was 
analogous to a system of concentration 
camps and the government reports show 
that measles, colds, diphtheria, pneu- 
monia, etc., soon appeared, just as in a 
military camp for recruits. Hence, there 
seems no reason for assuming mental and 
emotional distractions as the chief causes 
for the high death rates. We note, then, 
that a few years after these Indians had 
been placed on reservations, the death 
rates turned downwards, this trend per- 
sisting to the present. 

However, officials in charge of reserva- 
tions regard their job as not complete 
until the death rates for the Indians 
under their care approximate those 
among the surrounding white popula- 
tion. They have implicit faith that when 
these Indians come to live like white peo- 
ple their death rates will approximate 
those of their white neighbors. This ex- 
pectation may not be fully realized, but 
our studies suggest that it will be ap- 
proximated. 

The reservation records show that 
changes in housing, clothing, food, ete., 
were progressive throughout the period 
1880 to 1935. The standards were set 


by the changing white culture, hence the 
foregoing means that these Indians were 
progressively adjusting themselves to 
white modes of life. The significant ob- 
servation is that since the initial shock 
of reservation life, the continued fall of 
the death rate has been coincident with 
progressive changes in the mode of life. 


MINORS AND ADULTS 


Students of population know that the 
hazards of life often vary with the age 
of the individual, and it has been ob- 
served that the death rates for age classes 
vary. The early records for the Indians 
studied recorded individuals by sex and 
classified them as minors and adults. 
This enables us to observe what happened 
to these classes in the population as the 
mode of life changed. If reservation life 
bore hardest upon minors, their numbers 
should decrease relatively. 


TABLE II 


MINORS AND ADULTS AMONG THE CREE INDIANS PER 
THOUSAND POPULATION 











1894 1914 1934 
Adults ........ 564 475 467 
Minors ....... 436 525 533 





First we note the relative numbers of 
minors and adults among the Cree In- 
dians (Table Il). In 1894 there were 
more adults than minors, but the relation 
is reversed in 1934. Our data for other 
tribes indicate the tendency to be for 
minors to increase from year to year 
after the beginning of reservation life. 
Such a relative increase suggests that the 
death rate for minors is falling. The 
death rate for adults is falling, too, but 
obviously at a much slower pace. We 
see, then, that reservation life is becom- 
ing relatively more and more favorable 
to minors. 

The reservation records for later years 
group populations under five arbitrary 
age periods, as in Table III. Tabulating 
these data, we find that age groups 0-5, 
6-15 and 65+ are increasing; 16-20 and 
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TABLE III 


TREND In Ace Groups Per THOUSAND POPULATION 
For THREE TRIBES— 











Ages 1900 1934 
B secccece 78 98 
G15 wwe eenes 99 106 
le eee 55 47 
i eee 240 231 
rr rrry 19 24 





21-64 decline. We observed this decline 
to be regular and the same relatively for 
each tribe. Thus even small differences 
became significant. 

Recalling that minors as a whole in- 
creased relatively we see that what actu- 
ally happened was that the children of 
ages 0-15 increased relatively, whereas 
persons 16-64 years decreased. This is 
to say that reservation life was favorable 
to the survival of children 0-15 years of 
age and increasingly so; also favorable 
to those of 65+. On the other hand, the 
same mode of life bore hard upon indi- 
viduals 16 years and over. We should, 
then, like to know whether more Indians 
died during the period 16—20 than later. 
Had we data for the ages of death the 
solution would be easy. 


CHANGES IN Sex Ratios 


So much for age classes; we now turn 
to sex grouping. The first explorers in 
the northern plains noted the unusual 
excess of women ; no count was necessary 
to reveal the male minority. In 1809 
Alexander Henry, the head of a fur- 
trading company, made a census of the 
tribes we are considering with the fol- 
lowing result : 4,823 men, 13,632 women, 
45,906 minors. We know nothing as to 
how this count was made, but the poten- 
tial consumption and production of the 
various tribes was of first importance to 
the trade. Any one reading Henry’s 
journal will be impressed by his pains- 
taking accuracy in all the affairs of life. 
Reducing Henry’s figures to relative 
terms there were approximately 74 men, 
212 women and 714 minors in a thousand 
population. As a test, we found that 
among a division of the Cree Indians in 


1904 there were 177 men, 212 women and 
611 minors per thousand population. 
This is the highest rato for minors ob- 
served by us, but other tribal groups ap- 
proach it, so there is nothing improbable 
in Henry’s census of 1809. In 1904 
men were more than twice as numerous 
as in 1809. Should our 1904 population 
have had a similar small number of 
males, the number of minors would have 
been as great as in 1809. For example, 
if in 1904 the men were reduced to 74 
per thousand, assuming that the others 
were killed in hunting and war and that 
there were no such losses among women, 
then the case would stand as in 1809. 
So the differences between 1809 and 1904 
are not distressing. Where the taking of 
more than one wife is good form, the 
number of wives per man is entirely de- 
pendent upon the number of women. 

In the previous section we noted that 
on reservations the trend has been to- 
ward an equality and eventually an ex- 
cess of minors over adults. Such might 
be expected with a constant birth rate, if 
the relative number of males increased. 
So we turn directly to the relative num- 
ber of men and women. There is some 
evidence that when these Indians were 
placed upon reservations women were 
still in the majority. 

TABLE IV 
ToTaL Ratio For Tribes STUDIED 











1894 1934 
hc uceepe ade 246 248 
WHEE aeccecs 326 232 





Since reservations were established 
about 1880, it is assumed that then 
women were more numerous than in 
1894. Even if the causes resulting in 
more women than men ceased to operate 
in 1880 the survival of women would 
easily account for a declining excess, or 
the observed trend. Taking 1809 as the 
starting point with 76 men per thousand 
tlie suggestion is that by 1894 the rela- 
tive number of men had risen to approxi- 
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mately one fourth of the population, but 
there was still an excess of women ; how- 
ever, in 1934 the women were slightly in 
the minority. So as a general proposi- 
tion we can say that in aboriginal times 
men were in the minority, but that reser- 
vation life inaugurated a trend toward 
equality and eventually to an excess of 
males. 

Naturally the question arises as to the 
eauses for such changes. There are at 
least two possibilities ; more females may 
have been born or the death rate for 
males may have been abnormally high. 
We have no data on the sex birth-ratio 
for the tribes studied, but among a Da- 
kota Indian community in the United 
States the ratio is about 106 males to 100 
females. This is similar to United States 
white and other national ratios. We can, 
however, shift our approach to the sex 
ratios for age classes. In respect to 
minors we note that for the Cree Indians 
the sex ratios of minors are compar- 
able, as: 


TABLE V 
Sex Ratios oF MINORS 











1904 1919 1929 
) éanes 249 268 253 
Female ... 249 266 258 





On the other hand, female adults ex- 
ceeded males by about 15, 14 and 10 per 
cent., respectively. This would seem to 
suggest that the relative loss of males 
was not conspicuous before twenty years 
of age. 

However, for two Cree reserves at 
Carlton, Canada, we have data for an 
age grouping. These reserves are still 
conspicuous for their continued excess of 
women. The peculiarity, however, is 
that males begin to fall behind after the 
age of sixteen years. Further, we had 
data for caleulating the death rates in 
this group by sex, minors and adults. 
The average rates per thousand for the 
period 1899-1932 were: 


Inspection of the data indicates that 
the heavy losses among males come just 
after sixteen and return to normal at 
about twenty-five. Thus some hazard 
besets males between the ages of 16 and 
25. 

The most direct approach to an under- 
standing of this loss of males would be 
a study upon the ground, but that is im- 
practical at present. Anyway we believe 
the answer can be had from the data at 
hand. 

Woop Cree 

If our assumption that these observed 
trends are due to modes of life is justi- 
fiable, then wide culture differences be- 
tween Indian reservations should also 
register in population distinctions. The 
Indians represented in Table VI are 
known as Wood Cree and Plains Cree. 
A century or two ago all these Cree were 
Wood Cree, living chiefly on the edges of 
the plains but gradually drifting out into 
the open plains. When located on reser- 
vations, the lands assigned the Cree were 
on the edges of the plains, near the tran- 
sition forest zone. Those now called 
Wood Cree had not wholly taken to plains 
life when the reservation period opened. 
The true Plains Cree could no longer kill 
buffalo, so they were given rations. On 
the other hand, the Wood Cree could still 
support themselves in part by hunting 
and trapping in the adjoining forests 
and have so continued to this day. So, 
in brief, there is a wide difference be- 
tween the modes of economic life fol- 
lowed by the two divisions of Cree. 
Table VI shows the population differences 
between them. In number of minors 
Wood Cree lead; they have a marked 
excess of women over men; their birth 
rate is the same as other Indians, but the 
total death rate is lower. However, the 
exceptional Carlton death rate for minor 
males, and the lower number of males for 
the age group 16-20, occur in a division 
classed as Wood Cree. 

In an earlier paragraph we noted that 
the age group 16-20 was diminishing 
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relatively among all Plains Indian 
groups; there was practically no differ- 
ence between males and females. Yet for 
the Carlton group the number of males 
in the 16-20 group was decidedly lower 
than females. This is consistent with the 
high death rate for all Carlton male 
minors. We think it safe to conclude 
that the sudden loss of males occurs at 
this time. 

As stated, these Wood Cree males en- 
gage in trapping and hunting, especially 
the adolescents and young adults. The 
hazards in such a life are great. The 
officials in charge of these reserves re- 
port that many male lives are lost from 
undue exposure and accidents incident 
to trapping excursions. We see, then, an 
occupational hazard and one which could 
have operated in aboriginal times. If 
we add the hazards of the war trail in 
pre-reservation days, the scarcity of men 
in the census of 1809 is not surprising. 
However, all such effects are directly 
traceable to social or cultural factors, 
and so it is the mode of life which con- 
tributes to such changes in population 
among the Indian tribes we have studied. 


TABLE VI 
Woop AND PLAINS CREE 








Wood Cree Plains Cree 
Minors Adults Minors Adults 
M. F. ; 4 M. 4 M. F. 





1909 . 254 280 211 255 241 248 241 270 
1919 . 273 300 198 229 241 248 246 265 
1934 . 238 283 222 257 263 267 233 237 





AGE-AT-DEATH PROFILES 


Population statistics for civilized 
countries present tables recording age- 
at-death, and the plotting of such fre- 
quencies gives interesting profiles. 
Clements? first called attention to some 
wide differences between such profiles for 
Indians, Negroes and whites. 

These differences result from varia- 
tions in the death rates for the respective 
age groups. Though for the Indian 


2F,. Clements, Human Biology, 3: 397-419, 
1931. 


reservations studied by us there were no 
records of deaths, yet we noticed that 
when living Indians were classified ac- 
cording to age, the frequencies were dif- 
ferent from either white or Negro. For 
Indians we found that there were defi- 
nite trends in age grouping. On the 
whole they seemed to be approaching the 
white people, though slowly. So we came 
to suspect that as these Indians approach 
equality with whites in most of the de- 
tails of living, their age-at-death profiles 
will approximate those of the white 
population living around their reserva- 
tions. If so, the form of the profile will 
vary with the mode of life and doubts 
arise as to the existence of race differ- 
ences in such profiles. It seems fair to 
assume, then, that age-at-death profiles 
are not constant but reflect changes in 
mode of life. 

The quantity of Indian data available 
is hardly sufficient for a fair test of this 
assumption, but if the principle holds, it 
should follow that wide differences 
among white and Negro communities 
should register in their age-at-death pro- 
files. So we turned to the United States 
census. 

We chose Ohio and Louisiana as ran- 
dom samples of white population. Lim- 
iting our experiment to what the census 
classes as rural populations, we have pro- 
files as in Fig. 1. While these profiles 
have similarities, there are real differ- 
ences. For most of the states similar 
age-at-death tables for whites are given 
in the census, between many of which 
there are conspicuous differences. We 
think it is a reasonable assumption that 
these differences are due to differences in 
the social factors making up the complex 
we call the mode of life. 

Next we sampled the census tabulation 
of Negro deaths. This revealed regional 
differences, illustrated in Fig. 1. Again 
using Ohio and Louisiana as samples we 
observed that the Negro profiles differ 


~ from each other even more than did the 


white profiles. Again Negro and white 
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FIG. 1. AGE-AT-DEATH FREQUENCIES FOR WHITE, NEGRO AND INDIAN GROUPS 
IN DIFFERING ENVIRONMENTS 

THE DATA ARE FROM THE UNITED STATES BUREAU OF THE CENSUS, MorTALITY StaTistics, 1928; 
TWENTY-NINTH ANNUAL Report, WasuIneTon, 1930. Comprmep By Mrs. R. D. SANDERSON, 

Honorary Lire Member, AMERICAN MUSEUM oF NaTuRAL HIstTorY. 
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FIG. 2. AGE GROUPING PER THOUSAND 
POPULATION FOR INDIANS AND WHITES 
NOTE THAT THE INDIAN AGE GROUP 0-20 GAINS, 
WHEREAS AMONG WHITES THE GROUP 0-19 DE- 
CLINES. ADULTS DECLINE AMONG INDIANS BUT 
GAIN AMONG WHITES. THE ELDERLY GROUPS GAIN 
IN BOTH. SEX DIFFERENCES ARE CONSPICUOUS; 
MALES EXCEED AMONG WHITES, FEMALES AMONG 
INDIANS. THE INDIAN DATA ARE FOR ALBERTA 
AND SASKATCHEWAN, CANADA, AND THE WHITE 
DATA FROM THE UNITED STATES CENSUS. 


differ in each case. We tabulated Negro 
data for a number of states; Pennsylva- 
nia, Illinois, Wisconsin, California and 
the State of Washington presented the 
Ohio form of profile, Mississippi and 
Georgia a profile like that for Louisiana. 





As a further test we tried Negroes in 
Oklahoma, Kentucky and Maryland, 
finding their profiles intermediate to 
Louisiana and Ohio. 

The result of this experiment was sat- 
isfactory. The differences are real 
enough. We assumed that the total com- 
plex called ‘‘mode of life,’’ in Ohio, for 
example, is not the same for white and 
Negro, nor is it quite the same as for 
whites and Negroes in Louisiana. 
Further, we doubt if any one would ex- 
pect the mode of life followed by Negroes 
in Ohio to be precisely like that of 
Negroes in Louisiana. 

It was not our intention to analyze 
these local white and Negro populations 
with a view to isolating the causes of the 
observed differences. Our problem lies 
with the Indian. However, if it is pro- 
posed that migration, inaccuracy in age, 
early marriage, birth control, education, 
ete., account for the differences, our ini- 
tial assumption stands, since these are all 
social factors embraced in the mode of 
life. Again, the reader may feel that we 
have not given disease its due. We do 
not claim that all deaths are due to mode 
of life, that would be absurd, but it seems 
probable that the number of young peo- 
ple dying between 15 and 25 years, for 
example, will vary greatly with the mode 
of life. The contrasts in infant mortal- 
ity between civilized and primitive 
peoples have long been recognized; the 
very high rate among primitive peoples 
is attributed to their mode of life. Dis- 
ease may well be something apart from 
mode of life, but the number of persons 
stricken and the number that die seem 
to vary with the social behavior of the 
group. 

The data for American Indians make 
it clear that the age-at-death curve has 
changed as the mode of life changed. 
The birth rates for the tribes we have 
studied remained stubbornly constant 
from the day they were forced to give 
up their free life and settle down upon 
reservations. The life upon reservations 
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ealled for a rapid change in mode of life ; 
we find coincident changes in the death 
rates. Until recent years there were no 
reliable data for age-at-death ratios, but 
there were indirect data showing that the 
age-at-death ratios must have changed 
progressively. 

From the census we compiled Indian 
deaths for Arizona and South Dakota. 
These Indians do not live under the same 
conditions, and their original modes of 
life were widely divergent. Differences 
appear in their profiles, Fig. 1. Further, 
we found the profiles for the Indians of 
North Dakota, Washington, California 
and Ontario closely similar to South 
Dakota. On the other hand, New Mex- 
ico, Wisconsin and Alberta resembled the 
profile for Arizona. 

We have, perhaps, carried these illus- 
trations far enough to support the as- 
sumption that the age-at-death sex pro- 
files are sensitive to modes of life, 
including whatever other factors in- 
fluence the survival of the individual. 
However, it can be demonstrated that all 
Negro communities in the United States 
have some social factors in common, so 
have white communities and Indian 
tribes in the United States and Canada, 
which is consistent with some apparent 
general differences between white, Negro 
and Indian profiles. On the other hand, 
the wide differences within these race 
groups is consistent with the conclusion 
that these differences are not constant 
and chiefly dependent upon the mode of 
life. 


Résumé 


We have briefly explored such vital 
statistics as were available respecting 
certain Indians living upon reservations 
and in process of acquiring the modes of 
life pertaining to the surrounding white 


population. We noted that the popula- 
tion profiles for these Indians were deter- 
mined by varying death rates for sex and 
age groups. The marked excess of 
women we found due to exceptional 
occupational hazards for men, to which 
in pre-reservation days were added the 
hazards of predatory warfare. On reser- 
vations where occupations are now simi- 
lar to those of rural whites we find In- 
dian women and men now approximately 
equal. Age grouping revealed progres- 
sive changes among both males and 
females. The death rates for such 
groups showed changes coincident with 
changes in modes of life. In other 
words, the population profile was found 
sensitive to social changes in the group. 
A comparison of such profiles would then 
indicate roughly similarities in modes of 
life. We conceived the mode of life as 
a complex of practices favorable, neutral 
and unfavorable to the survival of the 
individual. The population profile 
would be the resultant of all factors 
operating, social and otherwise. The 
evidence so far suggests that the crude 
death rates for two tribes of Indians 
might be equal, but numerous variations 
in their modes of life result in distinct 
population profiles. 

The social sciences have now become 
interested in observing how such for- 
merly primitive groups as Indians ad- 
just their modes of life to white culture. 
The process of becoming a white man is 
often spoken of as acculturation. The 
Bureau of Indian Affairs in Wash- 
ington is now in need of a method by 
which reservations can be classified ac- 
cording to the degree of acculturation 
attained. The suggestion made here is 
that an improved system for recording 
vital statistics will furnish one index to 
acculturation. 





THE INFLUENCE OF THE SUN ON 
HUMAN AFFAIRS 


By Dr. HARLAN T. STETSON 
INSTITUTE OF GEOGRAPHICAL EXPLORATION, HARVARD UNIVERSITY 


THE study of the effects of the sun on 
affairs on the earth opens many interest- 
ing possibilities. Aside from the more 
obvious changes that take place as the 
result of seasonal variations in the 
amount of sunshine, there are changes 
going on in the sun itself which may 
have far-reaching counterparts in terres- 
trial affairs. 

Probably every one is aware that there 
is a more or less definite cycle of about 
11} years through which the sun passes 
from one disturbed condition to another. 
Whatever the effect of these physical 
alterations in the sun’s behavior may be, 
and whatever may be their ultimate 
cause, they are marked by the observa- 
tion of hurricanes in the solar atmos- 
phere; hurricanes that would make the 
most violent of our tropical disturbances 
appear insignificant in comparison. The 
storms consist of vortical whirls raging 
on either side of the sun’s equator. 
Clouds of hydrogen, calcium and the 
vapors of other elements spiral about in 
a clockwise or counter-clockwise direc- 
tion, attended by violent currents in the 
solar atmosphere. In the heart of these 
stormy areas the temperature is suffi- 
ciently lowered to produce an appreci- 
able darkening in the brilliancy of the 
solar surface, as seen through a telescope. 
These darkened areas which appear by 
contrast as black spots have been known 
as sun-spots as far back as the invention 
of the telescope in the early seventeenth 
century. Even prior to the telescope era 
disturbances of this character had oc- 
eurred of such huge dimensions as to be 
recorded in certain instances by the 


phere sereens the harmful rays and al- 
lows one to see the reddened disk of the 
sun with the unprotected eye. 

Systematic observations of sun-spots 
have been made for more than 300 years 
so that the definite rise from minimum 
to maximum in the numbers of these 
spots has been well established for at 
least some 20 cycles. The last period of 
maximum disturbances occurred during 
the years 1928-29, July 1, 1928, being 
the approximate middle date marking 
the top of the last maximum of the sun- 
spot curve. The autumn of 1929 showed 
a large drop in the number of sun-spots 
which, incidentally, can be remembered 
by the season of a rapid fall in certain 
terrestrial markets. Sun-spots continued 
to decrease until they reached a mini- 
mum in September, 1933. Since that 
time, they have been definitely increas- 
ing and during the last year have gained 
rapidly in numbers and in size. 

The so-called ‘‘sun-spot number’’ is a 
characteristic figure derived from obser- 
vation and takes into consideration not 
only the actual number of spots but the 
number of the groups of spots as well. 
To reconcile the results of telescopes of 
various apertures a coefficient is intro- 
duced into the formula for deriving the 
sun-spot number of a given date. One 
characteristic in the development of the 
sun-spot cycle concerns the position of 
these spots on the sun’s surface. The 
disturbances invariably break out at 
relatively high latitudes on the sun. 
With the progress of the cycle the spots 
increase in number in both hemispheres 
and at increasingly lower latitudes until 


naked eye, probably during the sunrise-~ the maximum is reached in the neighbor- 


or sunset hours when the earth’s atmos- 


14 


hood of solar latitude 20° either side of 








eR 











THE INFLUENCE OF THE SUN ON HUMAN AFFAIRS 15 


the equator. Thereafter the spots de- 
crease until the few survivors vanish 
within 4° or 5° of the solar equator. 
Almost never are spots seen higher than 
the latitude 40° or within less than 5° 
of the equator. 

Watching the spots for a few days in 
succession will reveal to one that they 
drift across the solar disk, showing that 
the sun rotates on an axis. From the 
motion of the spots it is found that the 
sun’s axis is inclined to the plane of the 
earth’s orbit some 7°. In June and 
December the earth is in the plane of the 
sun’s equator. Early in September the 
north end of the sun’s axis is tipped 7° 
towards the earth and, therefore, spots 
in the northern hemisphere of the sun 
having latitudes of this amount may pass 
directly in a line with the earth. Similar 
circumstances occur for the other hemi- 
sphere of the sun six months later. This 
has an important bearing on the question 
of the effects of sun-spots on the earth, 
since there is some evidence for believ- 
ing electrically charged particles may be 
propelled from sun-spots toward the 
earth when they are suitably located. A 
point on the solar equator is carried com- 
pletely around the sun with respect to 
the earth in just 27.3 days. At higher 
latitudes the sun rotates more slowly, 
and near the poles some 35 days are re- 
quired for one rotation. This, of course, 
shows that the solar surface consists of 
a luminous gaseous atmosphere. The 
difference in rotation at different lati- 
tudes causes, therefore, a shearing or 
dragging effect in the different zones 
which is most conducive to causing 
cyclonic whirling in the region of sun- 
spot zones. 

All sorts of fantastic calamities on the 
earth have been blamed on sun-spots. 
Droughts, floods, hurricanes, the produc- 
tivity of fur-bearing animals and the 
weather, even economic depressions have 
all come in for their share of correlation 
with solar phenomena. Whether or not 
there is any scientific basis for presum- 


ing such intimate relationship between 
the sun and the earth, the most conser- 
vative scientists are agreed that the 
characteristics of the mysterious earth’s 
magnetic field change step by step with 
the sun-spot cycle. More than 200 years 
of observations of the earth’s magnetic 
activity, as is evidenced by the wander- 
ing of a compass needle, substantiates 
beyond doubt that magnetic distur- 
bances on the earth accompany these 
solar disturbances that we call sun- 
spots. Not, however, until early in the 
present century did we have any clue 
either from the solar or from the terres- 
trial end as to why such a connection 
should be evidenced. 

It was in 1908 that Dr. George E. 
Hale, founder and first director of the 
Mount Wilson Observatory, announced 
the true cyclonic character of sun-spot 
disturbances. As soon as it was evident 
that hot solar gases were whirling at ter- 
rific velocities about the sun-spot centers, 
it could be seen that if such gases were 
ionized or carried electrically charged 
particles, then huge currents of electric- 
ity must be flowing around the vortex 
creating a magnetic field within the sun- 
spot itself. Confirmation of this hy- 
pothesis came about through the brilliant 
demonstration of the changes in the fre- 
quency of the light waves emanating 
from the vicinity of sun-spots. It was in 
1896 that Zeemann showed in the labora- 
tory the effect of the magnetic field upon 
the behavior of light. Hale found the 
identical effect in the light from sun- 
spots, thereby showing unmistakably 
that the sun-spots in themselves were 
centers of powerful magnetic fields 
many times stronger than the magnetic 
field of the earth. Thus, from the solar 
end came the first clue as to the cause of 
magnetic changes in the earth accom- 
panying the occurrence of great sun-spot 
outbreaks. 

The second clue, this time one from 
the earth end of the chain, came about 
through the advent of the radio. In the 
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early days of wireless transmission it was 
thought that these electromagnetic waves 
traveled in straight lines and therefore 
could not be picked up at great distances 
on account of the curvature of the earth. 
Only by building higher and higher 
antenna towers was it thought possible 
to increase the range of wireless commu- 
nication by the early experimenters. 
However, some observers thousands of 
miles from the original wireless stations 
were eavesdropping and heard signals 
from the distant towers that were well 
beyond the limit forbidden by theory. 
Since observation is the last court of 
appeal in science it is obvious that the 
theory of wireless transmission had to be 
revised. 

It was then that Professor A. E. 
Kennelly of Harvard ventured the hy- 
pothesis that the upper layers of the 
earth’s atmosphere were electrified or 
ionized by the sun’s radiation falling on 
it and formed a conducting, and hence 
an excellent reflecting shell, for turning 
back toward the earth the wireless waves 
which had ascended skyward. The En- 
glish scientist, Heaviside, was seized with 
the same idea at about the same time and 
made a similar announcement a short 
time after that of Dr. Kennelly. In 
honor to the imagination of these gentle- 
men, radio technicians to-day refer to 
the ionized strata in the earth’s atmos- 
phere as the Kennelly-Heaviside Layer. 

With the advent of radio broadcasting 
stations for the public benefit, a new tool 
was now in the hands of the scientist for 
investigating new changes in the electri- 
eal state of the upper atmosphere. 
Austin, Pickard, Appleton and others, 
including the author, became interested 
in systematic measurements of intensity 
of the carrier waves sent out from broad- 
casting stations to see if by any chance 
long periods of fading or increasing in- 
tensity might not show some correlation 
with solar phenomena. By the time of 


the sun-spot maximum of the years” 


1928-29, sufficiently quantitative results 


were in hand to prove beyond much 
doubt that the ionization or electrical 
condition of the earth’s upper atmos- 
phere responded promptly to the out- 
break or decrease of sun-spots. Combin- 
ing the knowledge gained from the 
magnetic character of the sun-spots 
themselves and the knowledge of the 
electrical condition of the earth’s atmos- 
phere obtained through radio measure- 
ments, it becomes possible to see how 
magnetic changes in the earth follow 
solar disturbances. The magnetic field 
of the earth is due partly to a kind of 
sub-permanent magnetism, apparently 
hidden within the earth itself, which ac- 
counts for the north magnetic pole some 
1,400 miles from the true geographical 
pole. It is also partly due to the mag- 
netic effect of the electrified shell of the 
earth’s atmosphere in rotation about the 
true geographical pole as the earth turns 
on its axis. The combination of these 
effects may well account for the diurnal 
variation in the direction of the compass 
observed at all magnetic observatories. 
Anything then which disturbs or 
changes the degree of ionization or the 
number of charged particles in this elec- 
trified shell of the earth’s atmosphere 
will alter the amount of magnetism in- 
duced in the earth through the rotation 
of this shell. 

If we may suppose that electrons or 
other charged particles are ejected from 
the sun’s surface, then in the vicinity of 
sun-spots they would tend to stream 
away radially through the center of the 
spot guided by the electromagnetic field 
created by the spot itself. When sun- 
spots are near the sun-earth line, we 
should expect the most marked effect on 
the magnetic changes on the earth. 
From careful study of great magnetic 
disturbances between the years 1875 and 
1903, Maunder was able to show that the 
sudden commencement of such distur- 
bances in every case corresponded to the 
passing of a large spot near the central 
meridian of the sun. The average time 
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elapsing between the meridian passage 
of a spot and the commencement of the 
corresponding magnetic disturbance on 
the earth has been found to be about 30 
hours. During these magnetic distur- 
bances on the earth we witness unusually 
brilliant displays of aurorae. A Nor- 
wegian scientist, Dr. Stormer, has shown 
that the gorgeous displays of the north- 
ern lights could be well accounted for on 
the supposition that electrified particles 
are entering the earth’s atmosphere at 
such times in unusual quantities. De- 
flected by the earth’s magnetic field these 
streams of particles tend to converge in 
the neighborhood of the north pole, thus 
increasing the ionization of the earth’s 
upper atmosphere in that neighborhood, 
causing inecandescence or illumination 
similar to that caused by the cathode 
rays streaming through a vacuum tube 
similar to that employed for x-ray exam- 
inations. The greater frequency of 
auroral displays at sun-spot maxima 
appears to be an argument for the emis- 
sion of charged particles from the sun 
directed earthwards by the magnetic 
fields of sun-spots. 

Some scientists attribute the increased 
ionization of the earth’s upper atmos- 
phere to an increase in the ultra-violet 
light of the sun, which is presumed to 
take place with a general increase in 
solar activity. Observations by the au- 
thor, however, would seem to show that 
changes in radio reception follow more 
closely the outbreak of spots in the cen- 
tral region of the sun than a change in 
the intensity of the ultra-violet light 
from the sun as has been measured dur- 
ing the last decade. Furthermore, if the 
curve showing changes in the intensity 
of radio reception plotted against the 
occurrence of sun-spots in the central 
zone of the sun, and therefore near the 
sun-earth line, be compared with a simi- 
lar plot based on the number of sun-spots 
seen on the whole disk of the sun for the 
same years, it becomes evident that the 
changes in radio intensity follow much 


ee 


more closely the curve of sun-spots in 
the central zone. This, 
argue for a true sun-spot effect in ex- 


then, seems to 


plaining the disturbances in the iono- 
sphere that affect radio reception. 

From time to 
appear to indicate that there is a close 
with the character of 
and 
The presence of a ‘‘high’’ or 


time various reports 
correspondence 
radio reception changes in the 
weather. 
a ‘‘low’’ of barometric pressure appears 
both 
the intensity and the direction of the 
radio 
broadeast station. 


to have considerable influence on 


wave propagated from a given 
If, as appears to be 
the case, we have definitely established 
a relation between the behavior of radio 
reception and the occurrence of sun- 
spots, and if it should become substan- 
tiated that 
tween changes in the weather and radio 


reception, we shall perhaps find in the 


there is direct relation be- 


radio a new link to aid in answering the 
often asked: ‘‘Is there 
between 


question 
relation 
weather ?”’ 

Quite apart, however, from any radio 
Helm 
found considerable evidence for changes 
in barometric over the earth 
accompanying changes in solar activity. 
In years of maxima he has 
shown’ that the atmospheric pressure is 


any 


sun-spots and the 


observations, H. Clayton has 


pressure 
sun-spot 


lower in the equatorial region covering a 
belt of about 30° north to 30° south lati- 
tude. At this same time of maximum 
solar activity the pressure is shown to be 
higher in both hemispheres from about 
latitude 35° to 65 
evidence that the tracks of the highest 
and lowest or the familiar anti-cyclones 
and cyclones which produce our short 


There is also some 


period weather changes migrates 
through a limited range during the 


Abbot at the 
has been 


ll-year solar cyele. Dr. 
Smithsonian Institution 
suring the intensity of the solar radia- 


mea- 


1**The Atmosphere and the Sun,’’ by H. 
Helm Clayton. Smithsonian Miscellaneous Col 
lections, Vol. 82, No. 7, June 9, 1930. 
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tion for several decades not only at 
Washington and California but at remote 
stations in Chile and Africa. With ap- 
paratus of great precision he has found 
that there is in general a falling off in 
the amount of heat the earth receives 
from the sun during sun-spot minima as 
recorded at all stations. A correspond- 
ing rise in the amount of heat received 
from the sun by the earth accompanies 
the rise to sun-spot maximum. The total 
range in the value of this solar radiation, 
or the so-called ‘‘solar constant,’’ is of 
the order of about 3 or 4 per cent. 
Perhaps one of the most remarkable 
and most romantic stories in science rela- 
tive to sun-spots and seasons of dry and 
wet weather is to be found in the work 
of Professor Douglass at the University 
of Arizona. Dr. Douglass has given a 
life-time to the study of tree rings. Many 
of us strolling through the woods have 
amused ourselves in counting the rings 
left in the stumps after a recent clearing, 
thereby determining the age of the tree. 
Perhaps fewer of us have been aware of 
the inequalities of the spacing of those 
same rings. Where the annual rings are 
widely separated we have the record of 
years unusually favorable to growth. 
Where the rings are narrow, we have 
similar records of years less favorable to 
growth. From the study of many thou- 
sands of trees, Dr. Douglass has been 
able to show very definitely that years of 
drought and relatively wet weather in 
the southwestern part of the United 
States show a close correspondence with 
the sun-spot cycle. The Arizona red- 
woods and the California sequoias ap- 
pear to have been recording years of 
maxima and years of minima in the 
movements of sun-spots even long before 
the invention of the telescope. To 
analyze the complex data which he col- 
lected, Dr. Douglass devised a special 
apparatus called a cyclograph, which has 
proved a great aid in discovering these 


eyeles hidden in _ tree-ring growth.~ 


While the 1l-year sun-spot cycle could 


be traced very definitely through the 
century, Douglass was much perplexed 
by the apparent lack of any significant 
eycles during the latter part of the sev- 
enteenth and early part of the eighteenth 
centuries. In fact, his theory of sun- 
spots affecting tree growth broke down 
so exasperatingly during this period that 
he nearly abandoned the idea of con- 
necting sun-spots with weather cycles. 
It was in 1922 that Professor Maunder, 
however, called Professor Douglass’s 
attention to the fact that old astronomi- 
eal records had turned up, showing a 
great dearth of sun-spots from 1645 to 
1715. This was cheery news, for it is 
obvious that the trees behaved just as 
they should have behaved in giving no 
definite indication of a sun-spot cycle 
during this interval. 

While Professor Douglass interprets 
the spacing of his tree rings in terms of 
periods of drought and wet weather, it 
seems not unreasonable to suppose that 
there may be other factors besides pre- 
cipitation which enter into the favorable 
growth of trees. Perhaps the amount of 
sunshine, variations in its quality and 
the proportional amount of heat and 
ultra-violet light in the sun’s beams are 
other factors favoring growth. The 
tree, therefore, may be looked upon as 
a biological specimen which has inte- 
grated all the favorable factors to growth 
which pass through cycles corresponding 
to cycles in solar activity. 

If trees, then, may be regarded as 
scientific recorders of changes in the 
sun, one may well ask, ‘‘ Are there other 
biological specimens which may in one 
way or another be expected to respond 
to changes in the solar cycle?’’ We have 
now to mention again the data that have 
been collected from the records of pelts 
of fur-bearing animals. That the num- 
ber of rabbit pelts reported appears to 
vary inversely with the sun-spot curve 
may or may not show a causal relation- 
ship between the productivity of the rab- 
bit and solar activity. One might, of 
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course, have to suppose that the energy 
with which the trappers pursued their 
vocation had its effect upon the rabbit 
eurve. Nevertheless, joking aside, the 
periodicities long observed in fur-bearing 
animals offer food for thought. One of 
the most puzzling difficulties in dealing 
with these even conspicuous eycles is the 
slow change in phase which one often 
encounters or what one might call a lag 
or lead of one curve with respect to the 
other which may accumulate through the 
years. 

There are other noticeable cycles in 
the affairs of the earth, such as those 
noted in the outbreak of epidemies, as in 
the case of poliomyelitis and diphtheria. 
The latter disease has a_ well-known 
seven-year period. The fact that this 
appears to show no relation to the solar 
eyele of 11 years may or may not have 
anything to do with the argument. The 
Ptolemaic astronomer who in the epoch 
of the geocentric theory observed that 
the opposition of Mars occurred every 
2.14 years would seareely have thought 
that such a curious period had anything 
to do with the earth revolving about the 
sun in exactly one year. From the point 
of view of modern planetary theory, we 
know that it is the combined motion of 
the earth around the sun once a year and 
the similar journey of Mars about the 
sun once in 1.88 years that is responsi- 
ble for the synodie period of Mars of 2.14 
years’ duration. If, therefore, 
organism producing human epidemics 
has a life cycle different from that of its 
host, one or the other of these factors 
might vary with the ll-year solar cycle 
and yet give a combined result of an 
approximate 7-year period. This in it- 
self is, of course, no argument for the 
solar effect upon disease outbreaks, but 
merely calls attention to the fact that a 
lack of correspondence in the duration 
of such cycles with the solar cycle is no 
ground for rejecting such connections. 

It is interesting to speculate on the 
possible ways in which the variation of 


some 


solar activity may affect the sun’s radia- 
tion, which in turn directly or indirectly 
has its effect upon vegetation and pos- 
sibly ultimately even man’s behavior. 
At the Smithsonian Institution in Wash- 
ington, at the Mayo Foundation in 
Rochester, Minnesota, and at the Boyce 
Thompson Institute for Plant Research 
at Yonkers, New York, many interesting 
experiments have been made and are 
being made that have shown how the 
behavior of growing plants responds to 
the particular wave-lengths of light that 
are utilized in the experiments. The 
exposure of lettuce seeds to sunlight 
prior to planting appears to be very 
necessary to their germination. Apples 
may be artificially ripened by an extra 
dosage of ultra-violet light, giving that 
lustrous redness to the skin so desirable 
for the fruit vender. Young tomato 
plants, on the other hand, wither and die 
under exposure to the ultra-violet light 
from the mereury-quartz lamp. 

The effect of ultra-violet light as a 
prevention of rickets in animals is well 
known. Is it possible that we shall yet 
find that there is a relation between the 
quality of sunshine and the anti-rachitie 
vitamin D produced in plants? It has 
been found that the tissues of plants 
which ordinarily have little or no 
rachitic value are rendered more potent 
by irradiation from some source of ultra- 
violet light. An extra dosage of this 
ultra-violet radiation, if not exceeding 
two minutes, is followed by an increase 
in the amount of ash, calcium and phos- 
phorus in the leaves of certain plants. 
Not all plants, however, respond in the 
same way. Cabbage, a vegetable com- 
pletely lacking in anti-rachitie proper- 
ties, has shown no response to such ultra- 
violet treatment. On the other hand, 
alfalfa grown in Arizona and cured in 
bright sunshine possesses a potency that 
is not found in the same plant cured in 
darkness. It would appear that vitamin 
D or the all-essential ergosterol is in- 
creased by exposure to ultra-violet radia- 
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tion. Ultra-violet light from the sun, 
however, is not an unmitigated blessing 
and an over-dosage of sunshine may be 
injurious to certain sensitive plants. 

Is it possible that changes in the 
amount of ultra-violet and sunshine, 
whicn have definitely been measured and 
found to vary with the sun-spot activity, 
may be responsible for slight changes in 
the character of the crops? May it be 
that we shall sometime discover vintages 
in food as well as in wines due to changes 
in nature which are, as yet, not under 
our control? While, as we have men- 
tioned, ultra-violet light is stimulating 
to seeds, it is the green part of the solar 
spectrum which appears necessary to the 
normal growth of the seedling and the 
manufacture of the chlorophyll so char- 
acteristic of green plants. It appears to 
be the visible region of the solar spec- 
trum and the near but not extreme ultra- 
violet that enter into the process of 
photosynthesis. Just what effect small 
variations in the quality of sunshine may 
have upon the production of all the vari- 
ous vitamins that are essential to health 
and happiness we do not know. 

Medical science is beginning to find a 
connection, however, between the vita- 
mins we eat and our physiological be- 
havior. It would not be surprising to 
find through further investigation that 
the sensitive ductless glands upon which 
our temperaments and moods appear to 
depend are affected by the vitamins in 
the foods we eat and the degree or qual- 
ity of the penetrating radiation to which 
we are subjected. Perhaps some day we 
shall find that the psychology of the 
human race passes through periods of 
optimism and depression in some subtle 
way that depends upon changes in our 
terrestrial environment for which 
changes in the sun may be the ultimate 
origin. 

If such is the case, then the rather fan- 
tastic idea that sun-spots may have some- 


thing to do with economie cycles, as was™ 


so seriously proposed some years ago by 


Jevon, may have some foundation. 
When one examines curves of business 
activity such as those compiled from 
Dow-Jones averages or those of Colonel 
Ayres, of the Cleveland Trust Company, 
one is indeed startled by the similarity of 
the variations in the world economic 
situation and the activity that has been 
taking place on the sun during the last 
decade. The fact that the last sun-spot 
maximum coincided with the peak of 
prosperity in 1928 and 1929 and the last 
minimum occurred at the bottom of the 
depression in 1932 and 1933 may be a 
mere coincidence. When, however, one 
examines data further back in history, it 
is interesting to note that 5 of the 7 
greater depressions have followed in the 
wake of maximum disturbances on the 
sun. The sun-spot maximum in 1884 
was followed by the depression of 1885. 
The next maximum in the solar cycle was 
reflected in the depression of 1893 and 
1896. When the sun-spots topped their 
market again in 1906, it was but a little 
more than a year before the panic of 
1907. Four and one-half years after the 
sun-spot maximum of 1917 came the de- 
pression cf 1921 and 1922. The depres- 
sion of 1903 and the pre-war depression 
of 1914, however, find no counterpart in 
the solar curve. Of course, certain cir- 
cumstances in world affairs may have 
complicated the economie curve a bit and 
delayed or accelerated here and there 
certain terrestrial events over the sun’s 
wishes in regard to the matter. 
Seriously, however, human psychology 
and results of human behavior do re- 
spond to environment and probably to 
the condition of the atmosphere we 
breathe. We have all noticed how on 
some bright sunshiny days we feel ambi- 
tious, energetic and glad to be alive, 
while during prolonged, dreary rains we 
often become discouraged and inefficient 
in spite of our best efforts. Perhaps the 
weather was to blame and perhaps the 
character of the air had something to do 
with it. Every day the electrical condi- 
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tion of the atmosphere is being measured 
at the Department of Terrestrial Mag- 
netism at the Carnegie Institution in 
Washington. It has been discovered 
that the number of large ions increases 
after sunset, whereas the number of 
small ions increases during the early 
morning hours. Perhaps here is a dif- 
ference in the quality of day and night 
air of greater importance than humidity. 
Recent experiments at the University of 
Frankfort by Professor Dessauer have 
indicated that patients exposed to air 
containing a large number of the posi- 
tively electrified ions develop a feeling 
of fatigue, dizziness and headache. As 
the positive ions were slowly removed 
and new negative ions created within the 
air-conditioned room, fatigue and head- 
ache gave way to exhilaration. The in- 
halation of negative ions at frequent 
intervals over periods of several weeks 
has been found to generally improve con- 
ditions of high blood pressure in 80 per 
cent. of the cases. Whether the charac- 
ter of the ions in the lower atmosphere 
is materially affected by changes in solar 
radiation with the sun-spot cycle, we 
have as yet insufficient evidence to deter- 
mine. The question of the electrical 
potential drop from the atmosphere to 
the ground is a subject of only relatively 
recent investigation. Meanwhile, re- 
searches in medical cireles and biological 
laboratories give increasing evidence as 
to the electronic character of all our 
physiological processes. 

Such speculations as those in which we 
have just indulged are, at present, with- 
out much scientific foundation but offer 
sufficient food for thought as to nourish 
a wholesome state of openmindedness 
without which scientific progress in new 
and untrodden fields can not be made. 

Differentiating then between such 
facts as have been definitely established 
by observation from such interesting top- 
ics as those which intrigue our imagina- 
tion, we may summarize briefly the 


present state of our knowledge as to the 
effect of the sun on human affairs. 

(1) We definitely know of the exis- 
tence of sun-spots as terrific cyclonic 
storms in the solar atmosphere gvenerat- 
ing powerful electromagnetic fields. 

(2) Sun-spots come and go in definite 
eycles of approximately eleven years’ 
duration, a fact which has been estab- 
lished from at least three hundred vears’ 
observations. 

(3) Magnetic changes in the earth are 
definitely known to accompany the rise 
and fall of sun-spots. This fact rests 
upon careful observations of variations 
of the compass and measurements of the 
strength of the earth’s magnetic field for 
over a century. 

(4) Auroral displays are known by 
actual observation to be more numerous 
and more brilliant at times of sun-spot 
maxima. That the auroral displays are 
due to electric discharges in the high 
atmosphere produced by electrified par- 
ticles emitted from the sun appears to be 
the most workable hypothesis to account 
for auroral phenomena. 

(5) The close correspondence between 
the character of radio transmission and 
the sun-spot numbers appears to lie be- 
yond any reasonable doubt as a result of 
quantitative measurements made during 
the last fifteen years. 

(6) The theory of propagation of 
radio waves presupposes the existence of 
an ionized region of the earth’s atmos- 
phere, the ionization of which is chiefly 
produced by the ultra-violet light of the 
sun, which may be seriously modified by 
the bombardment of electrified particles 
emanating from the sun during the oe- 
currence of sun-spots. The fact that the 
behavior of radio reception responds 
more closely to the occurrence of spots 
in the central zone of the sun and, there- 
fore, near the sun-earth line is a strong 
argument for a theory of corpuscular 
emission from the sun-spots themselves. 

(7) Changes in both the amount and 
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quality of solar radiation with the sun- 
spot cycle have been definitely estab- 


lished by quantitative measurements of 


the Smithsonian Institution and of the 
Mount Wilson Observatory of the Car- 
negie Institution. The Smithsonian In- 
stitution has found a 3 or 4 per cent. 
variation in the total quantity of radia- 
tion emitted from the sun; and the 
Mount Wilson Observatory has shown 
that the proportional amount of ultra- 
violet light varies from day to day and 
year to year, the ultra-violet light in gen- 
eral being strongest near a _ sun-spot 
maximum. 

(8) The effect of sun-spots on biologi- 
cal behavior appears to have been estab- 
lished beyond contention through the 
growth of trees whose ring patterns have 
been definitely shown by Douglass to 
show the sun-spot cycle through the cen- 
turies. 

(9) The possibilities that the changing 
quality of solar radiation may affect 
directly the growth and character of the 
foodstuffs we eat and the 
behavior of ductless glands is a problem 
for future investigation. 

(10) The fact that one’s physiological 
and behavior depends 
upon the movements and charges of the 
ions or electrified particles in the air we 
breathe from definite experi- 
ments already performed. The possibil- 
ity that the movements and character of 
ions of the lower atmosphere 

with the sun-spot cycle is at 


consequent 


psychological 


results 


these 
change 


present speculative but is open for inves- 
tigation. 

(11) The question of the effect of the 
solar cycle on the weather is highly com- 
plex, but sufficient evidence seems to 
have been presented to give a basis for 
believing that storminess on the earth 
migrates through definite cycles, which 
follow in the cycle of solar 
activity. 

(12) The dependence of economie con- 
ditions upon weather, on the physiologi- 


general 


eal and psychological behavior of man, 
appears to be a reasonable assumption. 
The connection between this assumption 
and changing solar conditions is at pres- 
ent highly speculative, but may be taken 
sufficiently seriously as to open up defi- 
nite fields of investigation. 

Such of the above facts as have a defi- 
nite scientific basis are sufficiently 
numerous to lead us to believe that the 
sun may have more far-reaching effects 
terrestrial affairs than we have 
accustomed to suppose. Specula- 


upon 
been 
tions are always entertaining, but if real 
progress is to be made, one can not over- 
emphasize caution against drawing con- 
clusions which scientific evidence is not 
sufficient to justify. On the other hand, 
unwarranted dogmatism as to the non- 
existence of some of the relationships 
between the sun and the earth upon 
which we have speculated is inconsistent 
with the spirit of openmindedness which 
looks toward the scientific conquest of 
the unknown. 
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IX. CONGO QUEER 'UNS 
By Dr. WILLIAM KING GREGORY 


CURATOR OF COMPARATIVE ANATOMY AND OF ICHTHYOLOGY, AMERICAN MUSEUM OF 


NA 


HISTORY ; PROFESSOR OF PALEONTOLOGY, COLUMBIA UNIVERSITY 


EARLY in the morning of October nine- 
teenth we bade good-bye to Engle, while 
Raven, McGregor and I embarked on the 
big river steamboat Kigoma for a nine or 
ten days’ trip down the Congo. This 
boat was a stern-wheeler made in Pitts- 
burgh, Pennsylvania, after the pattern 
of the big boats on the Ohio River, but 
the superstructure had been built by the 
Belgians. It was very shallow and broad 
and could come so close to the bank of 
the river that only one or sometimes two 
long planks were necessary for a gang- 
plank. As on the Lualaba River, landing 
was effected after two powerful blacks 


had plunged into the river with steel 
cables, one at the bow and one at the 
stern, and after swimming to the bank 
had passed the cables around some stout 
trees. 

The river below Stanleyville widened 
out and was dotted with islands. Tribu 
taries flowed into it at frequent intervals. 
The jungle seemed to differ from that on 
the Upper Congo (Lualaba) in the 
abundance of rattans, which are semi 
parasitic palms that have become like 
vines, with long leaf-tendrils that cling 
to the other trees. Mueh of the jungle 


looked as if it were subject to occasional 














Photograph by H. C. Raven. 


A ‘*MISSISSIPPI STEAMBOAT’’ ON THE CONGO. 
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—Photograph by FE. T. Engle. 
AT THE EDGE OF THE JUNGLE. 
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TURNING POTS BY HAND. 
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flooding. With our field glasses we could 
watch the many kinds of birds in this 
forest, but hippopotami and even croco- 
diles were seldom seen by any of us. 
Every few hours we stopped at a village 
to take on wood and late in the afternoon 
we would tie up at some town or village 
for the night. 

At the wood stations the people were 
fairly primitive, living in oil-palm 
houses. Here we could see an amusing 
mélange of nearly naked savages and a 
few sophisticated and superior persons 
with at least parts of white men’s cloth- 
ing. At one village, strung along a high 
bank for perhaps a third of a mile, a 
native chief, riding a nickel-plated bi- 
eycle and attired in white duck suit and 
sun helmet, rode parallel to the steam- 
boat the length of the village, bowing 
grandly to the admiring blacks that 
swarmed on our main deck. There were 
also large towns with many magasins or 
trading shops, where the native products 
were bought and European-made mer- 
chandise sold by great companies that 
have stations all over the Belgian Congo. 

At Basoka (October 20) a town where 
‘all the world’’ was gathered to see the 
steamboat come in, I had the opportu- 
nity of observing a characteristic inei- 
dent of the native folk ways. One family 
of nearly naked savages had come up in 
a canoe to buy or sell or merely look on. 
They had drawn up the canoe on the 
bank and had left in it a very tiny naked 
boy to mind his baby brother. It was 
amusing to see how faithfully he held the 
baby on his lap and acted as nurse to the 
rather fitful infant. When the whistle 
blew the baby began to bawl, but his 
gentle efforts to quiet it were soon suc- 


‘ 


cessful. 

Among the crowd on the bank at an- 
other town, a boy of perhaps nine was 
making a determined and insistent attack 
upon a somewhat larger boy, punching 
him in the face and body. One man tried 
to stop the aggressor, who broke away 
and pursued his retiring opponent. 
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A NEGRO ALBINO 
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Then another man tried to stop him, and 
then a woman, with as little result, the 
attack and retreat lasting until the com- 
batants disappeared in the crowd. None 
of the adults seemed angry and they did 
not jabber as much as they would ordi- 
narily. A fellow passenger who knew 
well the ways of the natives told me that 
very likely the persons who tried to stop 
the boy were relatives who did not wish 
to be disgraced by his unseemly behavior, 
or who possibly knew more of the merits 
of the quarrel than we did. But, my in- 
formant said, if the boy is really a persis- 
tent trouble-maker, severe measures will 
be taken with him. First, his uncle and 
several other men may force him to run 
a gauntlet, inflicting a severe beating 
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upon him. If after this punishment he 
later becomes known as an incorrigible, 
he will have red pepper rubbed into his 
eyes. So here for a moment the veil was 
lifted upon the lurking ferocity of the 
ordinarily genial and long-suffering na- 
tives, who in many parts of Africa inflict 
a most terrible form of mutilation upon 
girls at puberty, in the name of old cus- 
tom and religion. 

At one town we had the pleasure of 
seeing a baby chimpanzee playing on the 
front lawn of a pleasant villa, who did 
not hesitate to make friends with the 
strangers. His very lively, almost ag- 
gressively friendly disposition was char- 
acteristic of his race and in wide con- 
trast to the lethargic movements and 
reserve toward strangers of many young 
gorillas. 

Among the crowds of interested black 
spectators was a Negro albino, a most 
unholy-looking individual with pale and 
yellowish-pink freckled skin, unpig- 
mented iris, squinting eyes and light 
hair. He was one of several which we 
saw in the Belgian Congo. Beautiful 
brown skins of slightly reddish tinge 
seemed to us far more abundant than in 
the Kivu region, and we did not know 
whether this was due to the infiltration 
of white blood, which on the Lower 
Congo River must date back several cen- 
turies, or was merely an expression of the 
astonishing variability of the Negro race, 
as it was often coexistent with purely 
negroid nose, lips and hair. 

As Lisala (October 22) we saw a large 
blue butterfly with very long wings and 
bird-like flight. Here we climbed a very 
high bank, ineluding long flights of 
steps, to what was at one time the level 
of the river, and from the top we could 
look over to the far-distant bank of the 
other side, with many an island and 
channel in the present flood-plain. In a 
long walk through the native town we 


_saw several little girls making garlands 


for each other; they looked especially 
charming. Then we saw and _ photo- 
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A WOOD 


graphed an old woman, bending under 
a heavy load. She was adorned with 
elaborate patterns of wart-like cicatrices, 
arranged in neat rows and curves on her 
forehead, nose, cheeks, breast and abdo- 
men. Strange to say, the general effect 
was rather decorative. Two young girls 
with similar adornments were next glad 
to pose for their photographs. Then we 
went on down a long mountain path to 
a stream where native women were tread- 
ing and squeezing out the oil from the 
nuts of the oil palm. 

At one village where we stopped to 
take on wood (October 24) I was galva- 
nized by the sight of a large living 
Protopterus in a wooden bow] in front of 
a native house. This thrice-venerable 
lung-fish is the lineal descendant of the 
fossil lung-fishes of the Devonian period, 
rocks from this period being provision- 
ally estimated to be about three hundred 


Photograph by J. H. McGregor 
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million years old by the ‘‘radium 
method’’ of the physicists. Its great 
geologic age had not mellowed its dispo- 
sition, however, as it bit viciously at an 
admiring finger. The woman that owned 
it, too, crabbedly refused to be tempted 
by franes and curtly dumped it into the 
pot. Almost immediately afterward 
my temperature went up another de 
gree or two at the sight of a dead 
Polypterus, like the one already eulo 
gized in these pages. After returning to 
the steamer I found one of the parvenus, 
or recent intruders among these ancients, 
in the form of a good-sized carp of the 
genus Barbus, representing a prevail- 
ingly northern family, which according 
to the best evidence at our disposal could 
not boast of more than a million or two 
years of residence south of the African 
Mason and Dixon line. 

Another relic of vastly more ancient 











times was a six-inch centipede, which in- 
sisted on crawling up Mr. Raven’s leg 
while he was taking a shower bath in a 
dark cabinet. Perhaps the cold water 
made the beast sluggish, for it did not 
attempt to bite. Raven calmly brushed 
it off and then called the deck steward 
to come and remove the wooden grating 
under which it was hiding. The darkey 
very gingerly dragged it out with a stick 
and it was lost to science by being thrown 
overboard. 

We found Coquilhatville (October 25) 
to be a very progressive and smart-look- 
ing modern city with a large native set- 
tlement, both of which we viewed on our 
auto ride to Eala, which is one of the 
great botanical gardens of the world. 
For mile after mile we drove through 
plantations of coffee, cacao, rubber and 
many other trees, passing at the end 
through a long tunnel formed by closely 
over-arching bamboos. The catalogue of 
this Botanical Garden includes several 
hundred species of trees, bushes and 
plants, which can be furnished in quan- 
tity as slips, seeds or cuttings to any part 
of the Belgian Congo. This enables the 
Belgians to plant thousands of trees 
along the automobile roads and to raise 
great crops of wood from such rapidly 
growing trees as eucalypts, which are 
planted in groves in formerly devastated 


areas. 
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On the very high bank of the river at 
Lukolela (October 26) there were exten- 
sive formations of laterite, a kind of 
reddish ‘‘ pudding stone’’ of quite recent 
solidification, very abundant in many 
parts of Africa and covering the older 
geological formations. Here also, as in 
so many other regions, many of the oil 
palms bore abundant nests of the bustling 
yellow and black weaver-birds, who man- 
age somehow to weave the tough, pouch- 
like nests and line them with fine 
material. 

As we went on down the river below 
Coquilhatville (October 27) it first 
widened out greatly, being almost lake- 
like, and then gradually narrowed again 
as it approached the ‘‘water-gap’’ lead- 
ing to Stanley Pool. 

Below Bolobo an insane passenger, a 
sick man on his way to Belgium, locked 
his poor wife in the stateroom and then 
leaped over the rail into the river. A 
boat was sent out and the Kigoma circled 
around for a long time, but only his 
floating sun-helmet was retrieved; the 
body was swept down the swift current 
and so far as we heard was never recov- 
ered. 

We were delighted to find that two of 
our neighbors in nearby cabins on our 
deck were young geologists, who had 
been making maps and special studies in 
certain parts of the Belgian Congo. One 
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of them, M. Lohest, was the son of the 
late Professor Lohest, who some years 
ago entertained Dr. MeGregor when the 
latter was studying the fossilized human 
crania found in Belgium and France. 
He and the other young man, M. 
Staquet, helped me greatly in interpret- 
ing the geological features which I had 
been observing on the way down the 
river. For we were now (October 28) 
passing by great cliffs of the ‘‘ Lubilache’’ 
formation, mostly buff-colored sand- 
stones, which had been laid down pre- 
sumably in fresh water in Triassic times 
but had been cut through by the present 


Photograph by J. H. McGregor 
A PATHWAY AT EALA, BORDERED BY OIL PALMS. 


river in quite recent geologic times. Be 
low Black River and above Stanley Pool 
the river makes a sharp swing toward the 
southwest as it passes through the moun- 
tains. Here at sunset one could gain a 
view of dark mountain wedges in the 
foreground and hazy barriers in the dis 
tance. 

At a village some way up the moun 
tain on the left bank in this region the 
headman, who wore a massive neckband 
of incised brass, showed us some huge 
clay vessels which he said were filled with 
**eoobas’’; when he handed us some of 
these, we recognized the peanuts of our 
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Photograph by E. T. Engle. 


RIVER SCENE NEAR LUKOLELA. 


THE PEOPLE HAVE BROUGHT THEIR SICK FOLK 


THE SHORE 


southern states, where they are fre- 
quently called by this name. As the pea- 
nut is supposed to have originated in 
Brazil, it may have been introduced into 
the Congo Basin by some early slave 
trader or missionary. 

On the morning of October 29 we 
passed into the great expanse known as 
Stanley Pool, which is flanked on the 
north bank by buff-colored cliffs of the 
Lubilache formation (wrongly regarded 
as craie or chalk by some Belgians). 
Kinshassa, the end of our ten days on the 
river boat and the largest city in the 
Lower Congo, is near the lower end of 
the pool. 

At Leopoldville, which is immediately 
west of Kinshassa and continuous with 
it, we were invited by the Reverend 
Emory Ross to visit the American Bap- 
tist Mission. Here I saw a building 
which dates from Henry M. Stanley’s.- 
time. Mr. Ross told me that one old 
Negro, now connected with the mission, 
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TO THE HOSPITAL, LEAVING THEIR CANOES AT 


NEAR BY. 


had been present as a baby when there 
was a fight between the natives that were 
with Stanley and those that were oppos- 
ing his advance. In this fight Stanley’s 
men killed the men in a certain village 
and earried off the women, including this 
man’s mother and himself. 

While staying at Kinshassa we made 
two visits across the river to Brazzaville, 
which is the seat of the governor-general 
of French Equatorial Africa. Here we 
saw clearly for the first time representa- 
tives of the tall, very black Negroes from 
West Africa, who are dressed in volu- 
minous white robes. Governor Antonetti 
received us at his villa with great cour- 
tesy and gave us a letter to Governor 
Marchand of the French Cameroon, 
where we had decided to go in search of 
the West African gorilla. 

Meanwhile we had given up our plan 
of going back up the Congo River to the 
Sanga, as we learned that it would be 
several weeks before the next boat started 


me mm eee 





nets 





we Shel boo es 


" 
‘ 





IN QUEST OF GORILLAS 31 


and that it would be a twelve-day trip. 
We accordingly decided to take the 
‘‘Chargeurs Réunis’’ line from Matadi 
up the west coast, and to get off at 
Douala in the French Cameroon and 
then go inland. 

Brazzaville stands in wide contrast to 
the bustling Belgian cities to which we 
had become accustomed. It is a much 
older, rather sleepy place, sprawled over 
a wide territory. But an artist could 
have reaped a harvest of interesting color 
sketches of the natives. Their highly 
varicolored garments were often bleached 
out by the rain into pleasing soft tints, 
and it seemed to me that even the pat- 
terns were more reminiscent of French 
art and less crude and commercial-look- 
ing than those to which we had become 
accustomed on the Congo River. 

Yellow-brown Chinese coolies working 
on the railroad afforded a strange con- 
trast to the black and reddish-brown 


people by whom we had so long been sur 
rounded. In Brazzaville there were more 
tall black men with good beards than in 
the Kivu and everywhere we 
received suggestions of North and West 
African influences. 

The small ferry boats that run across 


region, 


the broad river betwéen Brazzaville and 
Kinshassa were run by black engineers 
latter 
managing the 
On the way home from 


and captains ; the seemed to be 
efficient in 
river currents. 
Brazzaville the 
Stanley Pool was so stupendous as to 


boats in the 


sunset as seen behind 
defy description, but it stands out in my 
memory as the peer of any I have ever 
seen, either in the tropical Pacifie or in 
Africa. 

One of our fellow guests at the hotel 
had a full of 
young parrots, which he wife 
were taking back to Europe. At 


in Kinshassa large crate 
and his 
night 


the crate was set on the veranda just out- 





y oe ge 


yy ~ 


het’ 
' eed 
~ . Saget . 
“ee es ae 


i aiie al aml 


elm Eg 
 * 


Se 


# 





i ee * 
vidoe 7 a — _- 
ae 

—— wt 

—— ee 
- — ne Sonal 
— 
=. _2 














- -~ bins 


—Sketch from author’s notebook 
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side our windows and the little dears 
started their all-talking performance at 
sunrise. As they were not English- 
speaking parrots I trust they did not 
remember any of the bad language they 
might have overheard, if they had 
stopped to listen. 

At Kinshassa we left our two black 
boys Poussini and Musifiri with all their 
wages and presents, together with the 
passage money back to their homes on 
the other side of Africa. Matambele had 
stayed with Engle at Stanleyville. 
Raven rehearsed carefully with them 
each stage of the journey, which they 
learned very well as they had good mem- 
ories and were by no means stupid. But 
as it proved impossible for us to buy the 
tickets in advance for third-class pas- 
sengers, Raven warned them that if they 
wasted their money and did not buy 
their own tickets at each stage of the 
return journey, they would fall into the 
hands of the police. They promised 
solemnly to follow this good advice, but 
Dr. Engle learned later that they were 
still at Kinshassa. However, in a coun- 
try where so many young men wander 
far from home this was nothing unusual 
and we can only hope that their experi- 


ences with us and our letters of recom- 
mendation, added to their native talents, 
stood them in good stead in getting 
places as cook and general servant, 
respectively. 

From Stanley Pool to Matadi the 
Congo is unnavigable for large boats, 
since as it descends from the continental 
plateau to the coastal plain it abounds 
in rapids and falls. Hence the vast in- 
land waterway of the Belgian Congo can 
at present be linked to the seaboard only 
by means of a railroad which pierces the 
erystalline mountains that mark the 
western bulwarks of the continent. <Ac- 
cordingly at Kinshassa we took the train 
for a long day-and-night ride over the 
mountains to Matadi on the Lower 
Congo, the Belgian port for ocean-going 
vessels. We stopped for supper at Thys- 
ville in the mountains, a town named for 
General Thys, the engineer who forced 
the railroad through this desolate coun- 
try at the cost of fearful mortality among 
the workers. Here the finely plaited 
rocks of the Lower Congo system are 
exposed, and it was a great satisfaction 
to have many new glimpses into the 
foundations of the continent. 


(A further article in the series entitled ‘‘In Quest of Gorillas’’ will be printed next month.) 
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THE JIBARO, AN AMERICAN CITIZEN 


By Professor WILLIAM H. HAAS 


DEPARTMENT OF GEOLOGY AND GEOGRAPHY, NORTHWESTERN 


Tue Jibaro is an American citizen of 


whom relatively few Americans are 


aware and in whom they may take little 
pride. Although an 
he knows not the meaning thereof and 


American citizen. 


may not even be aware of the high honor 
How 


should he know and why should he be 


thrust upon him by official decree. 


thankful, never having been taught nor 
affected by the transfer of his allegiance 
he took his own 
and 


in which no part. In 


circumscribed prescribed thinking 
he is the same Jibaro, no matter what 
the citizenship, no matter what the form 
of government or by whom it is admin- 
He doesn’t bother about citizen- 
Life to 
him goes on in the self-same, humdrum 


istered. 


ship; it is food that he wants. 


way with no vision beyond that of his 


aneestors generations and generations 


ago. He, 


in a measure, is to Puerto Rico 


NIVERSI 


what our ‘‘Southern Mountaineer’’ is to 
eastern Kentucky. He, like members of 
other isolated groups, has become lost in 
the hills, with little contact economically 
or politically with world movements. In 


fact, history has ignored him and passed 


him by, as have also the comforts and 
conveniences that make the life of the 
average American so rich and fu A 
this has left him in his loneliness of 


thought and action and misery 
The Jibaro 


of his environment He is a little more. 


is very definitely a product 


He is not only a part of all that he has 


met but also a part of Indian, Spanish 


Negro cultural elements fused into 
Were it not for the fact that he 


makes up the bulk of the population of 


and 


one. 


Puerto Rico, he might be passed by as an 


oddity, a misfit, meriting only a dailet 


tante interest, as in the main has been 
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Southern Mountaineers. 
There is, however, a distinct difference 
between the two groups. Although our 
mountain people have been looked upon 
as backward, with a colorless existence 
broken by moonshine and feuds, their 
plight has aroused some interest and at- 
tempts have been made to improve their 
economic and outlook. Eduea- 
tional institutions of various grades, 
active in the region, are monuments to 
the milk of human kindnesses of a few. 
The Jibaro in contrast has not had even 
this aid. He, in the main, has had no 
stimulus from the outside and, what is 
more, has been ruthlessly exploited by 
those privileged to help him. 

The name Jibaro (Hé-bi-rid) is one 
given long ago in Puerto Rico to a per- 
son living in the country. At present 
he is an ignorant, superstitious, patheti- 
eally poor country peasant on American 


accorded our 


social 


soil. 
spelled Xivaro, but the meaning was the 
same. In the appellation there is no 
connotation of disrespect nor does it 
carry any stigma. It is accepted by 
these people with equanimity, and they 
may even name the little roadside stand 
El Jibaro. Cultural influences on them 
have been extremely limited. The 
church, as in so many backward commu- 
nities, has had little influence, perhaps 
more than appears on the surface. The 
Catholic church, always a potent factor 
in the spiritual life of primitive Latin 
American people, has done little in ad- 
vancing their cultural evolution. The 
Protestant churches, beginning about the 
time of the American occupation, have 
done some creditable work, but little or 
nothing in an important way where most 
needed. During this American period, 
the Catholic church has also been much 
more active, both groups helping the 
people economically as well as trying to 
take care of their spiritual welfare. The 
work done, commendable as far as it has 
gone, has been in general negligible, 
ameliorative rather than constructive. 


A eentury or so ago, the name was 
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The Jibaro, however, has been under- 
going a genuine metamorphosis during 
the last few years, and it is doubtful 
whether he ever again will be satisfied to 
go back to his former status. A new out- 
look is being brought to him directly and 
indirectly through the PRERA, as the 
Puerto Rico Emergency Relief Adminis- 
tration is known to him. Perhaps no 
political activity has ever done so much 
for a people in so short a time. The 
name Prera will probably live long after 
the actual P-R-E-R-A is no more. 

The training and education received 
through the various governmental agen 
cies, especially the CCC camps, have 
been the most vital element that has ever 
come to the Jibaro and are bringing to 
him a new point of view, a new lease on 
life. The old established order is reced- 
ing rapidly. Unquestionably, at no time 
in the past history of the Jibaro has he 
been so much of a personality as now. 
The recognition received has given him 
a sense of personal values which is new 
to him and which he can not be expected 
to relinquish graciously. He is begin- 
ning to see visions, and old and young 
alike appear in the public demonstra- 
tions for a place in the reconstruction of 
all, not part, of Puerto Rico. During 
the boom days, many migrated to the 
cities and added their quotas to the slum 
sections where they have eked out a pre- 
carious existence, in many cases in pov- 
erty even greater than they had endured 
in the rural districts. These migrants, 
also, are united under the same magical 
name of Prera, which to their simple 
minds much. The word 
habilitacion is known to all and is a com- 
mon one among them. The greatest of 
all demonstrations known in the capital 
city was held on Saturday, July 6, 1935. 
Banners bore: ‘‘The women protest 
against the legislature.’’ ‘‘Hunger de- 
moralizes a people.’’ ‘‘ Legislators, how 
long will you abuse our patience?’’ 
‘*Down with the large corporations and 
rich land-owners.’’ ‘‘Give us a New 
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‘*EL JIBARO’’—A ROADSIDI 
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FARMING ON THE MOUNTAIN SLOPES 






A TYPICAL SERIES OF HILL SLOPES WITH THEIR CULTIVATED FIELDS UP TO A SIXTY-DEGREE SLOP! 





WITH NUMEROUS DWELLINGS, A FEW OF THEM SHOWING AS WHITE SPOTS 
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IN THE CARIBBEAN NATIONAL FOREST 
IN NORTHEASTERN PvuerTO Rico. TRUNKS OF 
TREES ARE SHOWN COVERED WITH ORCHIDS, PEN 


DENT LIANAS AND TREE FERNS IN BACKGROUND. 


Deal.’’ ‘‘President Roosevelt is a more 
patriotic Puerto Rican than our legis- 
lators.’’ And so on. 

Physically and culturally as well, the 
present Jibaro is a product of four cen- 
turies of amalgamation in the New 
World and his foundations were laid 
more than a century before the Pilgrims 
saw the shores of the New World. In 
1509 Ponce de Leon, with twenty men, 
founded the Caparra, 
which later was to become San Juan, the 


settlement of 


capital city of the island of Puerto Rico. 
Two years later, in 1511, there were 200 
Spanish male adults, but in that year 
eighty of them lost their lives when the 
natives rose in open rebellion. In this 
rebellion a great many natives also met 
death and probably not more than some 
20,000 remained, all of whom in some 
form or other were distributed among 
the conquerors according to the reparti- 
mientos system, an effective way of en- 
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TRUCKS ON A BUSY STREET 


A PART OF THE CONGESTED WHOLESALE DISTRICT 
OF SAN JUAN, WHERE, WITH PONCE AND MAYA 
GUEZ, THE WEALTH IS CONCENTRATED. 


slaving a whole people by official decree. 
Other uprisings among the Indians oc- 
curred, but all failed ignominiously and 
many of the natives left their valley 
habitat and fled into the more inacecessi- 
ble mountain areas; some futilely even 
left for other islands. 

Under such a relationship between the 
two races, it was only natural that the 
Indian women should soon greatly out- 
number the male population, for, as pro- 
viders, they did not risk their lives in 
warfare. Furthermore, as the Span- 
iards-were not colonizers, but adventur- 
ers, conquistadores, many of them mem- 
bers of the nobility who wished only to 
recoup dwindling fortunes, they did not 
bring their families with them. As his- 
over again, the 
World had no 


more or less 


tory shows over and 
Spaniard in the New 


scruples in cohabiting, 


-promiscuously, with Indian women, and 


a transfer of allegiance by the Indian 
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woman to some white male did not work 
any particular hardship, as her lot in 
many cases was greatly improved. 
Thus the inevitable process of amalgama- 
tion was begun early and the beginnings 
of a Jibaro class were laid shortly after 
the discovery of the New World. 

In 1528, twenty years after Ponce de 
Leon had landed, the excessive numbers 
of white males in the New World caused 
the king, in order to increase the Spanish 
population in the New World, to issue 
an edict for all Spaniards to marry 
under pain of forfeiting lands and man- 
dated Indians. History does not say how 
much effect this edict had, but a census 
taken three vears later by the governor 
reported 71 Spaniards married to white 
women, 14 married to Indians and 298 
unmarried.’ Even at this early date, 14 
Spaniards had been joined to native 
women by the rites of the church. The 
number given as unmarried did not ex- 


1 Brau, ‘‘ Historia de Puerto Rico,’’ pp. 70-71. 
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clude those only consensually married or 
those who had one or more concubines or 
lived in a state of free love The latter 
groups were the ones with the most 
numerous offspring. Among the Negro 
slaves, only three couples were reported 
as married, the males outnumbering the 
females three to one. The free but man 
dated Indians numbered 473, Indian 
slaves 675 and Negro slaves 1,523. This 
commingling of the three races and the 
rapid decrease in the Indian population 
are most amazing in view oT the tact tha 
they were brought about by such a sma 
number of whites in the space of only 
twenty short years. The Indians, r 
ported in the beginning to be as numer 
ous as bees, twenty years later numbered 
only 1,148 At this time the Negroes 
already outnumbered the Indians by a 
fourth and those who brought about this 
change, the whites, were outnumbered by 
the other two, ten to one 

This was the set-up for a Puerto Rican 
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race with Negro blood dominating in the 
coastal regions and tributary lowlands. 
Indian blood was most plentiful in the 
interior highlands and the white blood 
acted as an adulterant throughout the 
whole. It is the combination of the 
black, yellow and white elements in their 
undeterminable admixture 
that makes up the present complex of the 


degrees of 


Jibaros. To this agglomeration has been 


added later some Indian blood, somewhat 


more Negro blood and, throughout a 
much longer period, a much greater 
amount of white blood. In this mis- 


cegenation, the end product thus far has 
been what our census of recent decades 
lists as ‘*‘ Whites,’ 
commonly resemble the East Indian in 
color. black hair, 
eurly more than kinky, has been one of 


who, however, most 
Seemingly, the soft 
the most persistent characteristics of the 


Negro. This soft, even kinky hair in one 
of the blond tvpe with blue eyes is not 


an unusual sight among the hill peoples. 
The combinations of all types are truly 
Indian characteristics as such, 
black hair and 


limitless. 
except for the straight 
almond eyes, are rarely seen, although 
the seraggly beard and more rarely the 
high cheek bones are also somewhat in 
evidence. The people as a whole have 
surprisingly long and narrow heads. In 
the main, however, the cultural elements 
which have come down through the gen- 
erations are more in evidence than 
physical features. 

Because the Negro element is much 
more evident in the coastal cities than in 
the interior, many have been led to be- 
lieve that Negro much 
common than it really is. Slavery in the 
interior never proved profitable; in fact, 


hlood is more 


it was never profitable in the 
coastal region, except where sugar cane 


crop. The country 


very 


was the dominant 


person, therefore, the Jibaro, is freer 














A SMALL SECTION OF A RECENT PARADE 


REPRESENTING EVERY MUNICIPALITY (COUNTY) ON THE ISLAND TRYING TO IMPRESS UPON LEGIS 


LATORS THE NEED OF AGRARIAN LEGISLATION TO HELP THE POOR J{iBARO. THE LARGER BANNER 


READS, ‘‘TO HELL WITH THE BIG LANDED ESTATES. 
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RETURN THEIR LANDS TO NATIVE FARMERS. ’”’ 
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THE JIBARO IS THE PRODUCER OF 


Upper left: RED SWEET POTATOES AT THE MARKET, Rio PIEDRAS. 
Lowe r left: BA 


PINEAPPLES TO THE HOTEL IN PONCE. 


GOODS IS LARGELY 


from Negro blood than his city cousin. 
Since for centuries all parts of Puerto 
Rico have been occupied practically to 
their capacity for furnishing a living, 
there little inducement for 
migration from place to place. Distinet 
racial characteristics, therefore, are no 


has been 


ticeable in passing from one region to 
So established these dis 
that in the 
marriage of cousins and near of kin is 


another. are 


tinetions certain sections 
looked upon very favorably by parents, 
with the result that only two or three 
surnames may be found in such a closely 
unit The white 
Spanish type is almost never found in 
the interior, although by far the larger 
number of the nearly sangre pura type 
is found in the interior. Light hair, a 
fair skin and blue eyes are not at all 
uncommon, perhaps the result of a later 
addition of Nordic blood. 

The Indian population disappeared 
rapidly, in spite of the importation of 


built-up area. pure 
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S OF < ARCOAL: THE TRANSPORTATION OF 
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JIBARO BRINGS 


HUMAN ENERGY. 


neighboring 
Mexico 


beginning, 


from the 
islands far-off 
Whatever their number at the 


Ssiaves 


Indian 


and from even 


in less than half a century later no pure 


Indians remained, except women mar 
ried to or living with the white man con 
sensually. Since the island served as a 


Spanish outpost from which expeditions 


went out, naturally many diseases were 


imported into the island with a viru 
lence, due to a lack of developed immu 
nity, that swept the natives away as in 


Neverthe! 


nant cause, it seems, of their disappear 


terrific plagues ess, the dom) 
ance was the harsh treatment received at 


What 


humane system 


the hands of the white invaders. 
seemed at first a fairly 
the 

sponsor or overlord soon developed into 


of apportioning natives to some 
one of the most pernicious systems the 
ingenuity of man has ever devised for 
the exploitation of a weaker people, at 
its worst probably in the South Ameri- 
plateau Under it the 


countries. 


can 
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IN THE SHADOW OF THE FORTRESS WALLS 


THE J{BARO FINDS VACANT LAND ON THE STEEP SLOPES OUT OF REACH OF THE SEA, THE EXTENSIVI 


SETTLEMENT MAY BE 


native became an easy prey, in his help- 
lessness, to exorbitant taxes and tributes. 
The first tribute on record was imposed 
by Columbus as early as 1495 on the 
natives of present Hispaniola to the ex- 
tent of gold the size of a bell on a mule 
and an arroba (25 pounds) of cotton, 
three months for every Indian 
over sixteen years of age. Later tributes 


every 


were much more exacting and not un- 
commonly ineapable of fulfilment. Sim- 
ilar tributes exacted from the 
natives of Puerto Rico. Only those who 
were able to escape the clutches of their 
enslavers left the island in order to avoid 


were 


payments. 

The Negro, by nature, was better fitted 
for slavery than the Indian. This may 
be only seemingly so, as the immensity 
of the West Indian slave traffic is rarely 
fully appreciated. That slaves should 
have been imported into Puerto Rico as 
early as 1510 is only natural, for the 
home country also had its slaves. As the 
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NOTED ON THE RIGHT. 


mines worked out by 1536 and 


sugar cane was slow in developing on the 


were 


island, the slave trade never was as large 
there as in some of the other islands. In 
1860, when the last census preceding the 
freeing of the slaves (1872) was taken, 
the total population of the island was 
The whites numbered 
241,000, and 


This census 


given as 583,000. 
300,400, the free eolored 
the colored slaves 42,000.* 
shows the white and Negro populations 
about equal. 

The racial statistics under the United 
States census are only approximations to 
the truth in the matter of color. Negro 
blood is widely disseminated even among 
those classed as white. During the early 
days, the proportion of Negro blood in- 
creased very rapidly as a result of Negro 
importations, but by the end of the first 
century Negro importation practically 

_ceased and white immigration was given 

2Abbad y 

Rico,’’ pp. 302-303. 


Lasierra, ‘‘ Historia de Puerto 
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A JIBARO CABIN ON 








ROADSIDI 





THE 


MAKING ROOM FOR THE GROWING OF A FEW YUCCAS. THE LEAN-TO WITH ITS D PIDA » AD 


CHIMNEYLESS ROOF IS THE KITCHEN WITH ITS OPE) 


OR DUNG. THE BLUR IS CAUSED BY SMOKE. 


its chance to gain the ascendency again. 
Because at present there is a general lack 


of discrimination in color among the 


lower classes in their marital relation- 
ships, a greater dilution but wider dis- 
tribution of color is now most rapidly 
going on. The percentage of colored 
blood in the enumerations has been rap- 
idly downward, from 87.9 per cent. in 
1530, 49.9 per cent. in 1830, to 38.2 per 
cent. in 1900 and 25.7 per cent. in 1930. 
The downward trend may be expected to 
continue until observable negroid charac- 
teristies will disappear entirely. 

In the present admixtures, white blood 
greatly dominates and is likely to con- 
tinue increasingly to do so. Ponce, with 
his twenty men, soon had many addi- 
tions. A year after his landing, the 
number had already risen to 200 male 
adults. By 1531 there were 869 Spanish 
males—women and children were not 
counted. Through the four centuries of 


NEARLY Al 


PLACE FOR FIRE FROM CHARCOAL, (¢ ASS. WIGS 


FOOD PREPARED TASTES OF SMO 


Spanish occupation, the white male came 
and went, but more remained than left 
Many of these whites were from t 
ranks of the nobility, most of them poor 
beeause of the primoge niture AWS @!I 
foreed in Spain, but they hoped to amass 
a fortune in the New World and then t 


be able to take their established places i 
high society in comfort Uthers, as 
might be expected, came from othe 
classes, former soldiers, ex-sailors, somé 


misfits of society, and others. The roya 
decree of 1815 relaxing so many rest! 

tions and offering so many new induce 
ments commercially, brought many pure 
bloods with their wealth and ability from 
South American countries, in the throes 
of revolutionary unrest at that time 
Within one week the arrival of 324 
Catholies is recorded and also 83 ‘‘gen 
tlemen’’ from Louisiana. The exodus 
from Venezuela was so great that during 
the month following the battle of Cara- 
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bobo in 1821 there landed in Puerto Rico 
**Ocho buques y una fragata inglesa’’ all 
filled with ‘‘expatriados.’”* Many of the 
more prominent families of to-day are 
proud in tracing their ancestry to these 
groups of pure whites which brought not 
only fresh blood of high quality but busi- 


ness sense and acumen. 

















HARVESTING SUGAR CANE 


THe J{pARO AS A WORKMAN IS INEFFICIENT. 

WORK WHEN AVAILABLE IS FOR LONG HOURS AND 

THE WORKMAN IS FREQUENTLY FORCED TO REST 

IN THE SHADE OF THE CANE WITH THE STATE 
MENT OF enfermo. 


Here, if anywhere, is the beginning of 
a marked differentiation into classes: on 
the one hand, a high-grade cultured 
group in the minority but controlling the 

3 Blaneo, ‘‘Prontuario Historico de Puerto 
Rico,’’ p. 63. 








destinies of the island; on the other, the 
peasant group, the Jibaro and the urban 
poor. His competition as a free man 
with slave laborers gave the Jibaro a 
distinctly inferior status. He had to 
work, in the main, on the same basis, yet 
without the accruing to 
Naturally the wages were what 
Since 


advantages 
slaves. 
the rich landowner wished to pay. 
a man’s existence in the tropics can be 
maintained on almost nothing, the land- 
owner found it difficult to get the extra 
supply of labor when wanted for the 
wages he was willing to pay. As he was 
the one who made the laws, it was a sim 
ple matter to pass one that forced every 
freed man who did not have enough land 
to support a family to carry a libreta or 
certificate giving his status. If not em 
ployed, he could be arrested as a vagrant. 
Seemingly, this had little effect on in- 
creasing the labor supply, but it did give 
a distinct advantage to the employer in 
using the law as a threat to force the 
Jibaro to work. The resultant effect, 
however, was to make the poor still 
poorer, as wages pitifully low became 
lower still. Well-meaning as the law 
might have been in the beginning, it 
nevertheless gave the Jibaro a distinctly 
inferior status, definitely consigning him 
to a state of peonage, a state which he 
has held so long that now when in the 
presence of his superiors he may stand, 
barefooted, hat in hand, head and eyes 
lowered as if awaiting the order of an 
executioner. Such is life for one group 
of American citizens. This Jibaro is, 
therefore, a product not only of his 
physical environment but also of a sys- 
tem which leads to class opportunities 
for some and to oblivion for others. 
Were this Jibaro class not so numer- 
ous, the situation would not be so ap- 
palling. At the time of the Cédula de 
Gracias in 1815, the Jibaro population 


was given as 86 per cent. of the total. 


By 1900, the rural population, and rela- 


tively few of its number are not in the 
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TWO MEN AND EIGHT OXEN OPERATE A HARROW 


EVEN ON THE LARGER ESTATES THE CHEAPNESS OF HUMAN LABOR IS 
8 IN THE PRIMITIVE EQUIPME) 
4 
é Jibaro class, was 89.4 per cent.; in 1910, outside of the old Spanish wall or upon 
# 79.9 per cent.; in 1920, 78.2 per cent.; tidal flats. Housing conditions here are 
and in 1930, 72.3 per cent. of the total unspeakably bad 
‘ population. This seeming decrease is Naturally, class distinctions betwee 
t not due to the rising of some above their those who have and those who have not 
j class but to a migration to the cities with are very marked. Members of the uppe1 
their increased industrial development class do not take kindly even to the sim 
if recent years. Many are forced to go plest physical tasks. Their superior 


to the cities, as no place for them to live background, education and even moder 


is available in their home districts. In ate wealth emphasize the distinction and 
or superiority not 


the city they build their huts on non give them a sense 
active land, such as on the city front, assumed, over those who thr 
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ONE OF THE POOREST TYPES OF DWELLING 
BUILT OUT IN THE SWAMP NEAR Rio PIEDRAS. THIS PARTICULAR DWELLING HAS ONE ROOM AND 


HOUSES TWO FAMILIES, A TOTAL OF 15 PERSONS. SUCH A SITUATION IS BY NO MEANS THE EXCEPTION. 
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AN IRRIGATED CANE FIELD ON A LARGE ESTATE 


BEING GRAZED DOWN AS PART OF THE RESTRICTIONS PLACED ON CANE ACREAGE. 


THE SUGAR CENTRAI 


MAY BE SEEN IN THE BACKGROUND. 


tions of need have developed a subservi- 
ence hard to understand by an American. 
Fortunately, now there is developing a 
strong, energetic middle which, 
largely by sheer effort and native ability 
under great handicaps, is forging ahead. 
With opportunities this group will take 
a major part in the evolution of the 
island. The bulk of the people, fully 
three fourths of them, however, are in 
urban poor and Jibaros. 


class 


the lower class 
Their major distinction is landless pov- 
erty, some still poorer than others, until 
hunger, nakedness, wretechedness and 
hopelessness are their inevitable lot. 
The wretchedness of this group beg- 
gars description. It is difficult to escape 
the ever-present spectacle of poverty in 
going about the island. The island dis- 
tricts ‘‘seethe with misery.’’ Housing 
facilities, no matter how makeshift, are 
wholly inadequate. Many are the cases 
where two or more families with their 





_tions forced upon them. 


numerous brood occupy a small, one- 
room cabin. 
to build on nor anything to build with. 
Thus they breathe and breed in a mere 


There is no place for them 


animal-like existence outside the pale of 


There 


verdammte 


the economic life of the island. 
little of that 
bediirfnislosigkeit sometimes attributed 


is, however, 


to tropical peoples by those who do not 
know the tropies. 
able and kindly, ready to share their 
meager store with the stranger or run an 
errand for him, and for the most part 
are not resentful of those who so merci- 
lessly exploit them. 

That the Jibaro as a workman is in- 
efficient is only too true. It is almost 
inconceivable to one accustomed to good 
food and regular meals that the Jibaro 
and members of his family have any 
energy left for work, on the diet condi- 
With only a 
cup or two of black coffee for breakfast, 


The people are peace- 
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the worker may find it necessary to walk 
from his hillside cabin several miles to 
his work, when there is any to be had, 
and then work from dawn to dusk for 
less than a dollar a day. At noon he eats 
his lunch of rice or beans or corn meal 
in the field and at night, after working 
under a_ hot 

home for his 


hours tropical sun, he 


trudges evening meal, 
rarely with meat, and limited in quan- 
tity; then not even to enjoy the luxury 
if a chair or bed, but to go to sleep in a 
hammock, or upon the floor without un- 
dressing, only to wake up for a repeti 
tion of the previous day’s experience. 
This only for a season and then idleness 
with scarcely enough for a life-sustain- 
Such is not an isolated case 


He is 


definitely ‘‘a man with the hoe’’; the 


neg ration. 
but the common lot of the Jibaro. 


hopelessness of his situation has become 
almost second nature to him. 

The Stars and Stripes has brought no 
iberty to him that he did not have under 
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the Red and Gold of Spain; it has, in 
part at least, even intensified his misery 


Sugar cane under the protective arms 
of a tariff law is by far the most profit 
able crop and, by and large, the only 
profitable lands 


export crop sugar 


under the control of large sugar corpora 
tions have taken the limited areas of rich. 


flat coastal lands and have pushed into 


and up valleys and over low hills and 
with this extension have gone the food 
crop lands. Where corn once grew, now 
cane waves its glossy leaves. The ttl 
plot onee allotted to the Jibaro for his 
crops is now ‘‘too valuabl r an inef 
ficient Jibaro putter al na n 

With the hig! density of population of 
82 per square mile, no longer does the 
one acre in ten in food crops out of the 
total of 2,137,200 acres begin supply 
the island’s million and a halt peopl 
with food. Food must be imported, and 


imported food is too high for the Jibaro 


to buy. 

















FIELDS OF SUGAR CANE 


THE PROFITABLENESS OF CANE COMPARED TO OTHER CROPS BRINGS ABOUT A MIGRATION OF CANE 


INLAND OVER THE BORDER HILLS, CROWDING CORN, THE TRUE 


FOOD CROP, FARTHER UP THE HILLSIDE. 
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The plight of the Jibaro must be alle- 
viated before the island can be said to be 
on a firm footing. His number is far too 
large to be disregarded. No nation can 
advance with such a handicap, no nation 
ean profit with its best lands exploited 
by foreign corporations, no matter how 
profitable their industry may be. The 
resources of the island are too limited to 
take care of such an over-dense popula- 
tion. The only hope lies in a directed 
policy that is free of party polities or 
favoritism. The shame of the situation 
in which we, the richest nation on earth, 
find ourselves must be remedied. The 
American people as a whole condemn 
whole-heartedly ‘‘Imperialismo Indus- 
trial Norteamericano’’ when it sucks the 
life blood of a people. 

What is the solution? The more 
thorough the study, the more compli- 
cated the problems become. To the local 
politician the solution is simple enough. 
It is independence or at least autonomy. 
Even a text used in the university at Rio 
Piedras concludes with: 


The economic interests of New York pauper- 
ize us. The dilemma is therefore whether to 
take into our hands with serenity and firmness 
our destiny or on the other hand as mental de- 
generates in long-suffering agony prolonged by 
palliatives continue until the limit is reached 
in physical and moral misery, until the Island 
people are completely transformed into a 
peona je de parias, en hato de coolies. Only 
death can save us then. 

4 Blanco, ‘‘Prontuario Historico de Puerto 
Rico,’’ p. 151, 1935. See also Barclay W. Diffie 
and Justini White, ‘‘ Puerto Rico, A Broken 


Pledge,’’ 1931. 


However, it is the writer’s firm con- 
viction and honest opinion that to set the 
island adrift at the present time would 
be pathetically tragic to all but the poli- 
ticians, who always refer to the United 
States as ‘‘the invader.’” That there has 
been an ‘‘Imperialismo Industrial’’ not 
in the interests of the people of Puerto 
Rieo is true. That the governors gen- 
eral, to a very large degree, have Ameri- 
can interests more in mind than local 
interests is only too true. That a few 
kind-hearted Americans refusing to ex- 
ploit further the poor Jibaro and his 
family arouses the ill will of some natives 
is also true. That 
minded, far-seeing Puerto Ricans appre- 
ciate the seriousness of the situation and 
earnestly work for the solution of the 
many problems is most certainly true, 
and these have no general panacea for 
the ills of the island ; some even see little 
light ahead. The fact nevertheless re- 
mains that on a small island with a popu- 
lation of one and a half million people, 
where less than half a million should be, 
with a birth rate twice the death rate and 
with an increase in population about 
three times that of the world at large, a 
change in politics or even independence 
will not furnish food for the hungry 
Jibaro nor clothe his numerous brood. 
It would seem that the basic hope must 
lie in an edueation of the fundamental 
principle that when four grains of sugar 
are needed to keep four ants alive, a cer- 
tain number of days, two grains will keep 
only two ants alive for a similar length 
of time. What, therefore, is the solu- 
tion? Let who can outline a plan. 


some generously 
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THE NATURAL ELECTRIC CURRENTS 
IN THE EARTH 


By Dr. O. H. GISH 


DEPARTMENT OF TERRESTRIAL 


ELECTRICAL first 
ceived from the earth early in the last 
century. Joseph Henry in America and 
Michael Faraday in England had made 
their notable discovery of electromag- 


messages were re- 


netic induction about a decade and a half 
S. F. B. Morse, just a hundred 
years ago, had invented the first prac- 
tical telegraph. Then nine years later, 
in 1844, the first commercial telegraph- 
system was put in operation between 
New York and Washington. In the next 
few years similar systems sprang up in 
When send- 


ing messages on these systems there occa- 


before. 


various parts of the world. 


sionally appeared other signals which 
sometimes became so frequent and in- 
tense as to seriously interfere with the 
sending of telegrams. A visitation of 
these intruding signals was usually wide- 


spread, coming at about the same time 


and running much the same course every- 
where. 

Close observation of the signals which 
intruded on the lines of the British sys- 
tem led W. H. Barlow to conelude in 
1847 that they come from the earth, that 
such signals may be received at any time, 
but that they are usually not intense 
enough to interfere with the telegraph- 
When submarine came 
into use, disturbing signals were also 
noted on them at the same time as the 
great disturbances on land lines. Dis- 
turbances of this sort were accompanied 
by erratic agitation of the 
needle, and frequently by unusual dis- 
plays of polar lights. These intruding 
signals constitute the electric messages 
from the earth which are the theme of 
this address. 


service. cables 


compass- 
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CARNEGIE INSTITUTION OF WASH 


EARTH-CURRENT STORMS 


It was soon recognized that these sig 


nals resulted from electric currents of 


some natural origin which circulate in 


the 
lines, and, when intense enough, 


earth, branch through telegraph 
actuate 
the receiving instruments and sometimes 
even damage them. The occasions when 
the 
and 


storms, earth-current storms, 


electric earth-currents are intense 


unusually agitated are termed 
not because 
of any connection with weather, for there 
rather for about 


an emotional outburst 


is none. but the same 
that 


designated. 


reason IS SO 
One of the more intense of these storms 
All the grounded tele 
graph-lines of the world were apparently 


oceurred in 1859. 


During most of 
August TO 
September 4 it was impossible to 


affected by that storm. 
a seven-day period from 29 


send 


However, occasionally these 


telegrams. 
currents were sufficiently intense and so 
used instead 


steady that they could be 
of the usual batteries for operating the 


telegraph-instruments. On Septembe1 


the line from Portland, Maine, to Boston 


‘ ] 
a Ul 


stance 


Massachusetts, spanning 
110 miles, was ‘‘worked’’ by the eart! 
currents alone, commercial messages be 
ing sent from 8 to 10 a.m. The be 
Fall South Braintree 
Massachusetts, if 40 


way. A 


ine 
tween River and 
distance « miles 
the 


sent 


a 


was also worked in same 


message was also in this manne! 
between Philadelphia and Pittsburgh. 
In some cases the strength of the cur 
rent during this storm was roughly de- 
termined. 
one line in France, which spanned a dis- 


tance of 600 km, the current 


Thus it was reported that on 


‘“was equal 
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to that produced by a battery of 800 
volts.”” In Norway the disturbance to 
the telegraph was said to have been 
greater than in other parts of Europe. 
During this electric commotion the com- 
pass-needle was everywhere visibly agi- 
tated. At Rome it changed direction 
4° 13’ in a half hour and the horizontal 
magnetic force changed by one eighth its 
whole value. 

Extraordinary displays of polar lights 
were also reported. The aurora borealis 
was seen as far south as 18° north lati- 
tude, and at higher latitudes the bril- 
liance of these lights was said to *‘nearly 
equal the light of the full moon.’’ Ex- 
cept for the unusual duration and inten- 
sity of this storm and the accompanying 
magnetic and auroral manifestations, 
this description would apply to many 
other similar events. The association of 
the aurora borealis with such disturb- 
ances to the telegraph-service has been 
noted by telegraph operators in some 
parts of the United States who refer to 
such an event as an ‘‘aurora on the 
line.’’ However, the relationship is not 
as direct as that expression would imply. 

These impulsive electric messages, 
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which signalize earth-current storms, 
come only a relatively small part of the 
time, on the average about sixteen days 
a year. The rest of the time electric 
messages of a quite different type may 
be received—messages of a more tranquil 
nature which are patiently repeated day 
after day, year after year. However, the 
electric currents which convey them are 
so weak that some care is required to 
receive them without such distortion as 
may lead to misinterpretation. Because 
some aspects of the method of receiving 
these messages have important bearing 
on their interpretation, it seems appro- 
priate to describe here some of the essen- 
tial features of what in technical par- 
lance is called an earth-current measur- 
ing system. 


REGISTERING EARTH-CURRENTS 


It was early recognized that system- 
atic observations were required for satis- 
factorily investigating these phenomena. 
The telegraph-system by means of which 
the first evidence for the existence of 
earth-currents was obtained suggested 
the gross features of the arrangements 
used, even up to the present time. The 
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FIG. 1. THE RECEIVING ‘‘ ANTENNAE”’ 
THE CONSPICUOUS PART OF A SIMPLE ARRANGEMENT FOR ‘‘ RECEIVING ELECTRICAL MESSAGES’’ FROM 
THE EARTH RESEMBLES TWO TELFGRAPH-LINES WHICH EXTEND IN DIFFERENT DIRECTIONS. THESE 
LINES SERVE ONLY TO CONNECT THE PAIRS OF EARTHED POINTS WITH INSTRUMENTS WHICH REGISTER 
THE DIFFERENCE OF POTENTIAL BETWEEN PAIRS OF POINTS. 
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first continuous registration of earth- 
currents was begun at Greenwich Ob- 
servatory in 1865 under the direction of 
Astronomer Royal G. B. Airy. 

The arrangement may be described as 
two special telegraph-lines, with the two 
ends of each line connected to earth and 
with a galvanometer substituted for each 
of the telegraph-receivers. One of these 
lines extended from the observatory east- 
ward to Dartford, a distance of 9.75 
miles; the other from the observatory 
southward to Croydon, a distance of 8 
miles. The contact to earth was made by 
soldering the wires to water-pipes. The 
deflections of the galvanometers were 
registered photographically. From the 
two components thus registered the di- 
rection of the earth-current and the in- 
tensity of the impelling force, the poten- 
tial gradient, were determined. To the 
casual observer this system would seem 
equivalent to the most carefully installed 
modern one (the gross features of such 
being suggested by Fig. 1), but the 
reliability of the results obtained from 
the two different systems may not be at 
all comparable. 

Systematic observation of earth-cur- 
rents was apparently stimulated by rec- 
ommendations made by the Electrical 
Congress which met in Paris in 1881. 
Soon after this observations were started 
in France, Germany, Norway, Finland, 
Russia, Italy and Bulgaria. Bachmet- 
jew, in Bulgaria, used small spans, 80 to 
200 meters in length. The longest spans 
were those in Germany, where the Earth- 
current Committee used two under- 
ground telegraph-cables—one extending 
from Berlin southward to Dresden, a 
distance of 120 km, the other extending 
from Berlin eastward to Thorn, a dis- 
tance of 262 km. Registration at Berlin 
began in 1883 and was continued until 
1891. The records for the first five years 
were evaluated and analyzed by Wein- 
stein, whose report stood as the outstand- 


ing contribution to the subject for sev- 
eral decades. In 1910 such observations 
were started at the Ebro Observatory, 
near Tortosa, Spain, where they have 
been continued with but little interrup- 
tion up to the present time, thus provid- 
ing a body of data of much value. 

The net outcome of all these endeavors, 
as it appeared about a decade ago, may 
be summed up figuratively as follows: 
The impulsive messages received at these 
different places conveyed a fairly con- 
sistent story, but the more tranquil mes- 
sages were not in general agreement, 
only those received at Berlin and those 
received at the Ebro Observatory being 
in fair accord. 


COOPERATIVE ACTIVITIES 


Such was the status in 1922 when the 
Department of Terrestrial Magnetism of 
the Carnegie Institution of Washington, 
in order to further its program for inves- 
tigating the electrical and magnetic phe- 
nomena of the earth, installed an earth- 
current measuring system at its magnetic 
observatory near Watheroo, Western 
Australia. Since then this activity of 
the department has been extended, first 
by establishing another system at its ob- 
servatory near Huancayo, Peru, in 1925. 
Later, through cooperation with the 
United States Coast and Geodetic Sur- 
vey and the American Telephone and 
Telegraph Company, the registration of 
earth-currents was begun in 1931 at the 
Coast and Geodetic Survey magnetic ob- 
servatory near Tucson, Arizona. Regis- 
trations were also obtained at College, 
Alaska, from August, 1932, to June, 
1934, through cooperation with the U. 8S. 
Coast and Geodetic Survey and the Uni- 
versity of Alaska, and at Chesterfield 
Inlet, Canada, through cooperation with 
the Meteorological Service of Canada. 
The data from the two latter stations are 
of special significance because these 
places are both close to the Arctic Circle 
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EARTH-CURRENT RECORDS 
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FIG. 2. IMPULSIVE ‘‘MESSAGES’’ 
SUCH AS THESE, WHICH WERE RECEIVED Aprit 30 TO May 2, 1933, aT FOUR PLACES RANGING IN 
LATITUDE FROM 65° NORTH TO 30° SOUTH, ANNOUNCE EVENTS WHICH OCCUR SIMULTANEOUSLY OVER 
THE ENTIRE EARTH. 
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and because these projects were a part 
of that remarkable international co- 
operative program known as the Second 
International Polar Year. 

Telephone and telegraph organizations 
have naturally been interested in these 
electric currents for a long time, but as 
a rule they have made no extended in- 
vestigation of this class of phenomena. 
However, the Bell Telephone Labora- 
tories have made a notable exception to 
the rule by conducting registrations of 
earth-currents during recent years at a 
number of places in the United States. 
Some systematic measurements have also 
been made during the past decade in 
Sweden. Dr. G. C. Southworth, of the 
Bell Telephone Laboratories, in consul- 
tation with members of the Department 
of Terrestrial Magnetism, planned the 
program and devised the means by which 
long-distance telephone-lines could be 
used satisfactorily for this work without 
interfering with the use of the lines for 
telephone-service. 

The tranquil messages received in 
these more recent endeavors are in 
reasonably good agreement among them- 
selves and also with those obtained at 
Berlin and at the Ebro Observatory. 
This outcome instills confidence in the 
technique which has been developed for 
receiving them. 


STRIKING CORRESPONDENCE 


The information now accumulated en- 
ables one to view some of the broader 
aspects of the system of electric currents 
which circulate in the earth. One sees 
that most earth-current storms which are 
observed in the middle latitudes occur 
simultaneously everywhere on the earth 
as illustrated in Fig. 2. Comparing 
these with the corresponding magnetic 
records reproduced in Fig. 3, one notices 
a pronounced similarity in the character 
of the magnetic and the electric records. 
When one is disturbed, the other is also 


disturbed. This, as well as the similarity 
in the character of the disturbances, is 
obviously not a mere coincidence. 

Correspondence between the occur- 
rence of aurore and disturbances in 
earth-currents and possibly solar activity 
is also suggested by the evidence. 

Observations indicate that an electric 
storm is likely to follow another storm 
at intervals of 27 days. Although for the 
aurora the indications are not so positive, 
yet there appears to be some evidence of 
a similar recurrence. It should be re- 
called in this connection that 27 days is 
the time required for a sunspot to rotate 
with the sun. A relationship is also 
found between the variations in earth- 
currents, the activity of the earth’s mag- 
netism and the occurrence of spots on the 
face of the sun. They all run through a 
eycle which has a period of roughly 
eleven years. 

When sunspots are numerous, mag- 
netic changes are greater and more fre- 
quent, and the earth-currents undergo 
more intense and more frequent fluctua- 
tions than at times when sunspots are 
less plentiful. From such observations 
one concludes that these earth-current 
disturbances must arise out of an in- 
fluence which is capable of acting 
directly on the whole earth at once and 
that the activity on the sun in some way 
influences the electric currents in the 
earth. 

When one examines the more quiet 
aspects of earth-currents, he finds that 
regular changes occur during the day. 
These undergo some modifications from 
season to season, and they wax and wane 
during the years. If the amplitudes of 
the wave-like graphs representing these 
changes are charted for different places 
and different times of the year, it will 
be seen that the amplitude is a minimum 
in midwinter, whether the stations be 
north or south of the equator, and that in 
general the values for summer tend to be 
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FIG. 3. IMPULSIVE MAGNETIC ‘‘MESSAGES’’ 
THE MAGNETIC EFFECTS SHOWN HERE CORRESPOND TO THE ELECTRICAL MESSAGES EXHIBITED IN 
Fig. 2. THESE APPEAR TO BE MAGNETIC AND ELECTRIC VERSIONS OF THE SAME NARRATIVE. 


high, yet there appears to be a tendency 
for large values to occur near the time 
of the equinoxes. There is also evidence 
that the amplitude of daily change varies 
with a period of about eleven years and 
that this corresponds approximately 
with the variations in sunspot number. 


EArRTH-CURRENTS AND TERRESTRIAL 
MAGNETISM 


When one attempts to ascertain from 
the data just what relationship exists 
between earth-currents and terrestrial 
magnetism, he is confronted with some 
difficulty. This is especially pronounced 
in the case of earth-current and magnetic 
storms. During these storms the changes 
in the earth-currents are sometimes of 
the same character as those in the cor- 


responding component of terrestrial 
magnetism, the two increasing or de- 
creasing in unison (see Figs. 2 and 3). 
Then again they differ considerably in 
character, although the duration of the 
disturbed periods corresponds. If the 
magnetic changes were due to electric 
currents in the earth, then they should 
be roughly proportional to the electric 
changes; thus the graphs which repre- 
sent the magnetic changes (Fig. 3) 
should be about the same shape as those 
for the earth-currents (Fig. 2). 
However, if the magnetic changes pro- 
duce the earth-currents, the relationship 
would be quite different. The earth- 
currents would then be roughly propor- 
tional to the rate of the magnetic changes. 
Thus, even though the magnetic disturb- 
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ance be large, if it is changing but little 
the earth-current at the corresponding 
time would be small. A comparison of 
the observed storm-changes in earth- 
currents and in the earth’s magnetism 
therefore seems to indicate that some- 
times one relationship holds, sometimes 
the other. 

Viewed superficially, this may be 
taken to indicate that part of the time 
the earth-currents are the cause of the 
magnetic changes and part of the time 
the result of those changes. This appar- 
ent duplicity of character, together with 
the inconstant nature of earth-current 
storms, are obstacles which stand in the 
way of a comprehension of them. Since 
it is not proposed here to venture far 
into the free and airy realm of specula- 
tion, we shall leave this aspect and turn 
to a further examination of the relation 
between the more quiet aspects of earth- 
currents and the corresponding changes 
in terrestrial magnetism. 

The most conspicuous feature of earth- 
currents on so-called quiet days is the 
fairly regular variation during the day. 
Although the character of this diurnal 
variation varies with latitude, yet a de- 
scription of that observed at Tucson, 
Arizona, about 32 degrees north latitude, 
will bring out some of the general fea- 
tures. 

The currents there are weakest an hour 
or two before midnight. At midnight 
they flow south-westward, but steadily 
veer so that at 2 to 4 a.m. the flow is 
westward, at 5 a.m. it is northward, 
then the intensity increases rapidly 
reaching a secondary maximum at 7 :30 
to 8:30 a.m. when the flow is north of 
north-eastward. This is followed by a 
rapid veering to the eastward and then 
to the southward reaching the maximum 
intensity for the day at about 11: 30 a.m. 
to 12: 30 p.m. when the direction of flow 
is toward the south-southwest. The cur- 
rent then decreasing in intensity veers 


through westward direction at about 3 
P.M., through the northward at about 4 
P.M. Now increasing somewhat in inten- 
sity an evening maximum is reached at 
about 5 to 6 p.m., the flow then being 
toward the north-northeast. Then veer- 
ing toward eastward the intensity de- 
creases to almost nothing an hour or two 
before midnight. Thus the current runs 
through two cycles each day. The con- 
siderable regularity with which these 
cycles repeat day after day admits of 
their being compared quantitatively with 
the diurnal changes in the Earth’s mag- 
netism. 

The mathematical relations between 
the diurnal changes in terrestrial mag- 
netism and those in earth-currents, which 
should apply if the latter are induced by 
the former, were first derived by 8S. 
Chapman and T. T. Whitehead. The 
earth-current changes which they thus 
calculated from the magnetic changes 
have considerable similarity to some of 
those which are observed. However, 
there is a degree of disparity between the 
calculated and the observed values which 
can not be disregarded. 

Of course the formulae were not de- 
vised to take account of those irregular- 
ities in the structure of the Earth’s crust 
which present great contrasts in elec- 
trical conductivity and thus certainly 
distort the electric flow. Perhaps the 
most pronounced large-scale contrast of 
this nature is that between land and sea, 
the conductivity of sea-water being sev- 
eral orders of magnitude greater than 
that of land. Other currents of more or 
less local extent and of quite different 
origin may at places be superimposed 
upon the more general system, thus add- 
ing to the complexity. 

Furthermore, one should not neglect 
to question the reliability of the earth- 
eurrent data, provided those data were 
obtained in such a way as to give no 
criteria by means of which it may be 
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FIG. 4. ELECTRIC CURRENTS BEYOND THE STRATOSPHERE 





ELECTRIC CURRENTS FLOWING IN EXTENSIVE EDDIES LIKE THOSE DEPICTED HERE BY BARTELS WOULD 

ACCOUNT FOR THE AVERAGE TRANQUIL DIURNAL-CHANGES IN TERRESTRIAL MAGNETISM. THIS CUR- 

RENT-SYSTEM IS FIXED RELATIVE TO THE SUN AND HENCE THE EARTH ROTATES WITHIN IT. THE 
WESTERN HEMISPHERE IS HERE SHOWN DIAGRAMMATICALLY. 


ascertained that extremely local phe- 
nomena, especially such as are produced 
by the method of measurement, have 
been eliminated. Such modifying in- 
fluences may account for some of the 
disparities. In any case, the induction 
theory is the only one now in sight that 
can claim attention. 

One may therefore tentatively enter- 
tain the view that the earth-currents 
which are observed are in the main in- 
duced by magnetic variations, but that 
their strength and direction are modified 
in a manner which varies from place to 
place and which depends upon the distri- 
bution and configuration of oceans and 
continents as well as upon other struc- 
tural features of the earth. Modifica- 


tions produced in the earth-currents by 
the deep structure of the earth’s crust 
may thus constitute electrical messages 
which contain information about condi- 
tions in that little-known region. 


CuRRENTs IN High ATMOSPHERE 


The magnetic forces which, on the 
view just outlined, induce the earth-cur- 
rents have their immediate origin in the 
high atmosphere in about the same region 
which reflects radio waves. If a system 
of electric currents having the character 
represented by the diagram of Fig. 4 cir- 
culates in that region of the atmosphere, 
it would be capable of producing the 
daily magnetic changes which are ob- 
served at the surface of the earth. 
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To justify the assumption that there 
exists such a system of currents or any 
equivalent which may produce the corre- 
sponding magnetic effect would carry us 
beyond the seope of this discussion, since 
it is here desired to simply point out 
somewhat of the mechanism by which the 
electric currents in the earth may be in- 
duced. The portion of this system of 
currents which appears at the center of 
the diagram is always directly under the 
sun and therefore the whole system 
moves relative to the earth, making a 
rotation once each day. 

The magnetic field of this electrical 
circulation as viewed from outside of the 
earth is one which in its principal fea- 
tures does not change appreciably with 
time, but, since it is moving relative to 
an observer on the earth, it appears to 
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him to undergo a regular diurnal varia- 
tion. This magnetic field, together with 
the earth which rotates within it, consti- 
tute the electric machine which generates 
the electric currents in the earth. Thus 
one might expect to find in the earth a 
general system of electrical circulations 
which is related to that represented for 
the high atmosphere. 


Tue Great Evectric Eppies 


It has recently become possible to con- 
struct, on the basis of observed data, a 
world picture of the electric currents 
which circulate in the earth. This pic- 
ture shows a number of great electric 
eddies (see Figs.5and6). Eight of these 
are located in the middle latitudes, four 
in the northern hemisphere and four in 
the southern hemisphere, symmetrically 


FIG. 5. ELECTRICAL EDDIES IN THE EARTH 
THE TRANQUIL ELECTRIC ‘‘ MESSAGES’’ AS INTERPRETED HERE REFER TO ELECTRIC CURRENTS WHICH 


CIRCULATE IN EXTENSIVE EDDIES IN THE EARTH’S CRUST. 


THOSE FOR THE DAYTIME OVER THE 


WESTERN HEMISPHERE ARE HERE SHOWN DIAGRAMMATICALLY. 
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placed on either side of the equator with 
centers about equally spaced in longi- 
tude and lying along a parallel of lati- 
tude near the tropics of Cancer and 
Capricorn (see Figs. 5 and 6). Four 
more such eddies with centers in the 
Arctic are also disclosed. Although 
there are no data to establish the fact, 
it seems likely that there are also four 
corresponding eddies in the Antarctic. 
All these eddies follow the sun in such 
a way that there are eight on the sunlit 
side of the earth and eight on the dark 
side. The curves which outline the 
eddies are constructed in such a way that 
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two adjacent curves indicate the boun- 
daries of a tube of flow. Those tubes 
which are bounded by solid lines all con- 
tain the same amount of current except 
that in the case of the innermost curves 
the flow is sometimes less than that for 
a full tube. In order to show some of 
the weaker eddies it was necessary to sub- 
divide some of the tubes. These are out- 
lined by broken lines. The direction of 
flow is that of the arrows. 
Current-systems corresponding to the 
charts which are exhibited here would 
completely account for the average diur- 
nal variations observed in earth-currents 
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FIG. 6. THE POLAR EDDIES 


THE ASPECT OF THE ELECTRIC EDDIES IN THE NORTHERN HEMISPHERE DURING DAYTIME IN THE 
WESTERN HEMISPHERE. 

















at Watheroo, Tucson and Chesterfield 
Inlet. Similar charts have been con- 
structed from other sets of data; in fact, 
all the principal series of earth-current 
data have been examined in the same 
manner, and without exception they are 
consistent with a scheme having the gen- 
eral features here depicted. 

In order that this picture may the bet- 
ter represent the observed facts, the 
tubes of flow must be regarded as very 
flexible, easily deformable, so that the 
shape of the tubes may be readily dis- 
torted and even the centers of the eddies 
displaced in such a way as to conform 
with the distribution of the electrical 
properties of the earth, especially of that 
portion which constitutes the more im- 
mediate environment of a given eddy. 
It also seems likely that the development 
and the orientation of the eddies should 
be in some relation to the magnetic axis 
of the earth. When the general aspects 
of pertinent earth-current data are 
viewed in such a perspective they will, 
it is believed, be seen to be consistent 
with the principal features of the inter- 
pretation which the charts are designed 
to convey. 

Returning again to an examination of 
the charts, it will be noticed that the 
current in the daylight eddies is consid- 
erably greater than that in the others; 
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at least this is true for the eddies located 
in the middle latitudes. The centers of 
the forenoon eddies of the middle lati- 
tudes are approximately on the meridian 
for which the time of day is 9 4.m., while 
the afternoon eddies center on the me- 
ridian for which the time is about 3 P.M. 
Considerable flexibility must be allowed 
for this feature. The circulation in the 
forenoon eddy of the northern hemi- 
sphere and that in the afternoon eddy 
of the southern hemisphere are clock- 
wise, whereas in the other two daylight 
eddies the circulation is counter-clock- 
wise. A similar description applies to 
the night-time eddies. 

The circulation in the eddies of the 
Arctic region is in the same sense as the 
corresponding eddies of the middle lati- 
tudes in the northern hemisphere. As 
these eddies move relative to the earth 
the direction and intensity of the earth- 
current at a given place change, those 
changes depending upon the position 
that place may occupy in the eddies and 
hence depending also upon the latitude 
of the place. This, then, is the world 
view of the gross aspects of the quiet- 
period earth-currents—the most compre- 
hensive interpretation thus far made of 
the tranquil electric messages from the 
earth. It is, however, but a beginning; 
much deciphering remains yet to be done. 








A THEORY FOR THE MEASUREMENT OF 
SOME SOCIAL FORCES 


By Professor STUART C. DODD 
AMERICAN UNIVERSITY OF BEIRUT, SYRIA 


THE concept of social ‘‘forces,’’ ‘‘ac- 
celeration’’ of a social process, ‘‘momen- 
tum’’ of a social movement and some 
other analogues from physics are much 
used in sociology with a vague meaning. 
It is here proposed to define them for 
scientific purposes as compounds of basic 
concepts which can be objectively ob- 
served, verified and measured. These 
compounds may be defined by a system 
of equations using, not sterile analogies, 
but analogous reasoning to that used in 
physics. 

Basic Concepts 


(1) Time. The time aspect of most 
social phenomena may be expressed in 
terms of years, Y,;_; (where subscripts 
denote terminal dates) as more suitable 
for social change than the seconds of 
physics. Other non-solar concepts of 
social time may describe some social 
phenomena more adequately (such as 
**adolescence,’’ ‘‘maturity,’’ ‘‘old age,’’ 
ete.), but if they are reducible to quanti- 
tative units, they must be transposable 
into terms of solar years or else be some- 
thing other than ‘‘time.’’ 

(2) Population. A second basic con- 
cept is the size of the population, P, 
involved in the sample studied. Its unit 
is the average person in that sample. 
While individuals in a group vary, yet 
for purposes of measuring social changes 
in groups between different dates the 
mean may represent each group. 

(3) ‘‘Indicia.’’ A third basic concept 
is that of the ‘‘Indicia,’’ I, or units of 
the index (or ‘‘indicator’’) which mea- 
sures any quantitatively expressible 
characteristic of a population. The indi- 
eator of a population, to use a term free 
of the narrower connotation of an 
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economist’s ‘‘index,’’ may be a mean 
score on some scale, a death rate, a per- 
centage of illiteracy, a correlation coeffi- 
cient expressing a relationship of two 
phenomena in the population, an average 
expectancy of life, the per capita income 
of that population or its standard devia- 
tion or any other social statistic which 
characterizes a definite population. For 
each of the many types of indicators the 
term sub-indicator, 8, may denote the 
status of, or the value characteristic of, 
one case within the series. Thus, where 
the indicator is the birth rate, a sub- 
indicator is the birth rate of Ohio within 
the series of the birth rates of the states. 
The units of such indicators may be 
termed indicator-units or ‘‘indicia’’ for 
convenience in dealing with them as a 
class, as in the compounded concepts to 
be defined below. An indicator, such as 
the Chapin scale of socio-economic status, 
defines a line or a continuum of some 
characteristic in social space; a sub-indi- 
eator, or status, is the position of a cer- 
tain population on that line specified as 
at a given distance, or number of indicia, 
from the zero point or origin. The 
status will often be a ratio whose denomi- 
nator is P, as in an average score 
=I 


s-—— 


> (1) 


or a divorcee rate per thousand, or a 


percentage’ of foreign born. It should 


1 The indicia here are not numbers of persons 
but successive categories of crude two-category 
variables, ‘‘ divoreed—not-divorced,’’ ‘‘ foreign- 
native.’’ Giving the two categories of this 
variable value of one or nothing, the per cent. 
divorced is the mean of the variable as it is the 
average of the values of the variable, each value 
multiplied by the frequency of cases at that 
value. 
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not be an absolute number of persons, 
such as the number dying in a country, 
as then S ceases to be so clearly a charac- 
teristic of, or related to, the whole popu- 
lation, P, and confusion results between 
S and P when they are later compounded 
in the concepts of momentum and force. 

Compound Concepts. With the three 
fundamental types of units, years, popu- 
lation and indicia, further compound 
units may be readily derived to describe 
social phenomena. 

Social Change. A difference in the 
status of a population on two different 
dates, i and ii, can measure the social 
change that has occurred in the period, 
in so far as the indicia are appropriate 
and accurate. The formula is: 


C=8,,-8, (2) 


Velocity. The time rate with which a 
social change goes on may be expressed 
as the units of change divided by the 
number of years in which the change 
occurs 


V=C/Y=(S,,-8,) + Yass (3) 


Thus if the percentage of unemployed in 
a defined population fell from 15 per 
cent. in 1932 to 10 per cent. in 1934, the 
annual speed of change would be .05 +2 
= .025 indicia, where indicia are percent- 
age units. 

Often the indicia are not of this static 
sort whose amount on a given date can be 
determined, but are of the dynamic units 
of change or process itself as, when they 
may be defined acts or events, in time. 
Thus the social process of communication 
may have the velocity of its telephonic 
component measured by defining an in- 
dicium as one telephone call. The num- 
ber of telephone calls occurring for a 
year, then, is the velocity of this social 
process. Of course this is alternatively 
expressible as the total number of calls, 
since some arbitrary date, at the begin- 
ning of the year, S,, subtracted from the 
total number at the end of the year, S;;, 


giving the change or amount of the 
process occurring in that unit period. 

This average velocity for a period be- 
tween date i and date ii can be more 
accurate in the rare cases where a curve 
has been found to fit the data well, as 
then the derivatives of the equation of 
the curve give the velocity of change at 
any date within the period. 

Acceleration. The velocity of social 
change, or the speed of ‘‘progress’’ may 
itself be speeded up (or slowed down). 
This acceleration, or rate of change of 
velocity, is measurable as the difference 
in two observed velocities divided by the 
time interval 


A= (V, - V,) + Yp. (4) 


Thus, if the quota of a Five Year Plan 
is increased during the period, progress 
in that respect may be accelerated. 
Population-change. A concept, not 
used in physics, but which may be useful 
in social phenomena, is that of a popula- 
tion changed a certain amount irrespec- 
tive of any time taken. Sometimes the 
terminal dates for a measurable change 
are not determinable. This concept of 
population-change is measurable as their 
product 
Pe=P.C (5) 


The unit of population-change is one 
person changed one indicium, as in a 
child promoted one school grade or one 
person changed one point of score on an 
attitude scale. 

Momentum. Another current phrase 
is that a social movement ‘‘is gathering 
momentum’’ or ‘‘headway.’’ This con- 
cept may be precisely defined as the 
product of the velocity of change and the 
population changed, 


M=VP. (6) 


Thus a movement may increase its mo- 
mentum extensively by drawing in more 
people or intensively by increasing the 
speed with which a given group is be- 
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ing changed. A consumer’s cooperative 
movement may increase its momentum 
by either getting more people to partici- 
pate or by getting its clientele to buy a 
larger per cent. (indicia) of all their 
purchases from the cooperative store. 
Again a mass movement for non-coopera- 
tion in India which in its boycott cuts 
purchases of foreign goods x rupees per 
capita annually among 100,000 adher- 
ents has half the momentum of one which 
either cuts purchases twice as much or 
doubles the number of adherents. 

Force. A social force may next be 
defined as all that which accelerates so- 
cial change in a population. It is mea- 
surable as the product of acceleration 
and population 

Siv— Sis: 8,,-S, 

F=AP= (4 =) 

P, + Pi. + Piss + Priv 

2Y uve fit - ii = 4) 

noting that the average population of the 
surveys at different dates is used in case 
the ideal experimental technique of mea- 
suring only the identical individuals has 
been impossible. 

Social forces may be physical, biolog- 
ical or social in origin, but as they stimu- 
late the neural system in some way 
whether internally or externally, the unit 
of social force might be christened a 
‘‘stim,’’ a unit of total stimulation. A 
**stim’’ is defined as one person changed 
one indicium per year per year. It is 
thus relative to the particular kind of 
indicator measuring a social status or a 
change.* For some purposes the status 








(7)2 


may be compared with the similar status 
of another country, but for administra- 
tors the time rate of changing the status 
and the inertia due to the size of the 
population are important factors and a 
single measure combining all three, as 
force does, may be a useful summarizing 
concept. 

Other concepts may be compounded on 
the model of work, energy and power. 
But these seem to have less utility for 
social phenomena. The physical terms 
should not be borrowed unless they offer 
real clarification in thinking about social 
phenomena. 

Probable errors. The formulae for the 
standard errors of sampling for the 
above concepts are as follows;* derived 
by the usual process of differentiating 
both sides of equations (1) through (7), 
squaring, summing and dividing by N, 
where Y and P are considered to be con- 
stants: 
the usual o of a 
difference where 
o, may be that of 
a mean, (8) 
a percentage, or 
whatever the sub- 
indicator is (9) 


Oy =o./¥ 


Se Se 2 
6. = (Gv: + Ove — 2Feiv2 vs v2) /Y2 - 1 (10) 
Gey = Por (11) 
Om = Poy (12) 
6: = Po, (13) 
where 


Ryavs = Rey, 5 Civ - 111 = R(8,y - 8,) (Spy - 8111) = 


— Rs, ,s 0s, ,0s,, — Rs, ,s,,,08,,58,,, ~ Bs,s,,08, 0s,, + Rs, %),, 08, 08, ,, (14) 


“ae Te 





6. 
Se,, -1 Siw oat 


2Note that to determine acceleration the 
status of a group must be measured on a mini- 
mum of three separate dates (date ii may coin- 
cide with iii in the formula above). The veloci- 
ties are average ones for the two periods ii-i 
and iv—iii and so are best taken as the velocities 
at their mid dates “) * and “ 
denoted by the subscripts a and b, respectively. 

8 For an example of ‘‘stims’’ worked out and 
compared in an experimental and in a control 


, which are 


and where rg.s,=T1,1, the correlation be- 
tween means (when § is a mean) being 





group, as well as for a fuller statement of this 
theory see: Dodd, 8. C., ‘‘A Controlled Experi- 
ment in Rural Hygiene in Syria,’’ American 
Univ. of Beirut, Syria, pp. 207-222, 1934. 

“* Acknowledgment is due to Professor T. L. 
Kelley for assistance in checking over these 
formulae and their assumptions. 
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the correlation between the variables 
(indicia) under conditions of random 
sampling. 

Diversity of the Indicia. Since there 
are many kinds of index units, each ap- 
propriate for some social characteristic, 
there will be a corresponding diversity 
of ‘‘stims’’ and other compounded units. 
The compounded units must always have 
an accompanying specification as to the 
indicator involved (as well as the period 
and population where these are called 
for). ‘‘Stims’’ (and other compounded 
units similarly) will be comparable only 
when based on the same kind of indicia. 

In order to systematize the diversity of 
indicia there are at least three techniques 
that may be of service. The first is to 
list all the types of indicia and attempt 
their classification on some suitable basis, 
or alternative bases, in order to reduce 
them to a smaller number of orderly 
categories. A second technique is, 
wherever possible, to find and express 
diverse indicia in common units, as per- 
centages or indexes of a common base, 
as standard deviation units, etc. 

A third technique is that of factorial 
or vectorial analysis of the observed vari- 
ables (indicators) under the limited con- 
ditions where all their intercorrelations 
are securable. Considering each indi- 
eator as a vector, the angle between every 
pair of them in n-dimensional social 
space is given by the correlation coeffi- 
cient as the cosine of that angle. Thus 
if two indicators, hygienic score and in- 
come, have a correlation of .50, the angle 
between their vectors is 60°. By deter- 
minantal algebra it is possible to trans- 
form these n vectors, representing the n 
observed sets of indicia, into n other 
orthogonal vectors (which are all mu- 
tually at right angles to every other vec- 
tor), or, under certain limiting condi- 
tions, into less than n other vectors (or 
‘‘general factors’’), either orthogonal 
or oblique, as desired by the investi- 
gator. This realization of the principle 
of parsimony has the advantages that the 


observed interrelated variables are ana- 
lyzed into categories or factors which 
fulfil the canons of classification in that 
they are (a) mutually exclusive (if 
orthogonal), (b) totally inclusive (of 
all the phenomena) and (c) have mathe- 
matically defined boundaries. The dis- 
advantages are that: (a) usually no 
unique analysis is possible; (b) where 
alternatives exist, the choice of the 
**best’’ analysis is somewhat arbitrary 
still; (¢) the mathematics are difficult 
and uninterpretable by persons un- 


trained in these concepts; and (d) the 
theory is still under development with 
the usual controversies over issues that 
frontier on the unexplored. Neverthe- 
less, it may become a powerful tool for 
analyzing and systematizing diverse so- 
ciometric phenomena.® 


ResIsTiInGe Forces aNnD OTHER AUXILIARY 
CONCEPTS 


A force as defined above is a net force, 
t.e., that part of the stimulation which 
produces an acceleration of a social 
change in a population in addition to 
overcoming whatever resisting forces 
there may have been in the total situ- 
ation. The problem of measuring these 
resisting forces, F,, which resist the 
force, F, at issue (such as attitudes 
glorifying war which resist pacific propa- 
ganda) is one of developing indicia for 
the supposed resisting forces, measuring 
them, correlating them with the force at 
issue, and analyzing out of the vectors 
the positive, negative or neutral com- 
ponents which show the degree to which 
the hypothesis that F, was resisting F is 
true or false. 

A force should not be confused with a 
cause. Force is here defined, as in phys- 
ics, in terms of effects ‘‘that which has 
accelerated a population.’’ The nature 
of the partial causes of this measured 
effect, or total force, is a further problem 

5 Full exposition of this vectorial analysis may 
be found in ‘‘The Vectors of the Mind,’’ Uni- 
versity of Chicago Press, 1935. 
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in measurement or at least in forming 
hypothesis depending on the knowledge 
and insight of the investigator. 

A factor denotes correlation with what- 
ever variable it is a factor of; it may or 
may not be a cause. 

An agency is the human and/or ma- 
terial organization which stimulates a 
group, #.¢., which generates a force, just 
as an engine does in physics. 

Newton’s Laws of Motion. The con- 
cepts may be further clarified in the 
form of a paraphrase in social terms of 
Newton’s three laws of motion. With- 
out asserting any metaphysical assump- 
tion about the nature of social phe- 
nomena, the paraphrases may be taken 
as a convention to define terms, a frame 
of reference, arbitrary perhaps, but use- 
ful as a standard to fix meanings of other 
concepts and units relative to that frame. 
The paraphrases are: 


(1) Whatever changes the status of a popula- 
tion or its process (or changing) in rate or di- 
rection, is called a social force. 

(2) Change of rate of a social change or 
process is proportional to the social force and 
takes place along the line defined by the indicia 
in which the social change is measured. 

(3) Forces and their total resistances are 
equal and opposite. 


The first principle takes the existing 
static or dynamic state of a population 
as the zero point of a frame of reference 
and uses departures from it to define 
forces. Instead of the existing state any 
other could be taken, but how choose 
which of innumerable possible states of 
change to take as the standard? There is 
only one existing state at a particular 
moment, so that choosing it as origin of 
a frame of reference is logically compell- 
ing. There is no metaphysical assump- 
tion of inertia, i.e., that the ‘‘normal’’ 
nature of society is to be in its present 
status or rate of change; it is merely a 
choice of coordinates which enables de- 
fining other concepts. 


The second principle defines the units 
of force in terms of the units of the so- 


‘ cial change involved and points out their 


vectorial nature in having both amount 
and direction. 

The third principle enables an equa- 
tion of balancing all the positive and 
negative forces of a given kind, whether 
identifiable or not, that are acting on a 
population. 

Finally, a warning as to some of the 
limitations of this system of concepts 
may prevent their misuse. 

(1) These concepts should not be in- 
terpreted as implying a mechanistic con- 
ception of society; they are intended 
merely as definitions of some compound 
units for more precise expression of those 
few social phenomena in the very limited 
sector where basic units measuring social 
characteristics have been devised. 

(2) The derived units are no better 
than the basic indicia; if these are in- 
appropriate, inaccurate or inadequate 
for measuring the characteristic of which 
they are indices, the derived units will 
be bad ones in consequence. The essen- 
tial problem is to get good indicia. 

(3) In addition, the velocity, accelera- 
tion, force, etc., are in the nature of 
averages or trends for the periods speci- 
fied. They oversimplify the situation 
wherever more detailed knowledge of 
variations is needed ; they summarize net 
results obscuring analysis of component 
parts and neutralized resistances. 

(4) The probable error formulae for 
interpreting the significance of observed 
quantities are based on the assumption 
of random sampling—an assumption 
which may not be tenable in a given set 
of measurements. 

(5) The concept of indicia should not 
lead one to treat the diverse kinds all 
alike. It should lead to deeper study of 
statistics to learn the properties of each 
kind and the limits of their appropriate 
manipulation and interpretation. 
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THE SOYBEAN POINTS THE WAY TO 
AGRICULTURAL RECOVERY 


By Dr. A. A. HORVATH 
CHEMIST, AGRICULTURAL EXPERIMENT STATION, NEWARK, DELAWARE 


WHILE in ancient Rome the ballots 
were usually cast by black or white 
beans, it seems very likely that in the 
present transitional stage of our coun- 
try another bean, the soy, is destined to 
play a decisive réle as an example of a 
constructive and practical way towards 
the restoration of the buying power to 
the American farmer—a sine qua non 
for the return of prosperity to the 
United States. 

While agriculture’s chief purpose 
merely consists in converting the un- 
marketable water, air and sunshine, as 
well as the minerals of the soil, into 
marketable products through the appli- 
eation of labor, tools and the use of 
various farm animals, it is evident that 
lasting agricultural prosperity is depen- 
dent upon further application of labor 
and machinery, namely, upon the de- 
velopment of industrial uses for farm 
products which would take care of the 
existing surpluses and create a con- 
tinuous demand for agricultural raw 
materials. 

The soybean is a vivid example of a 
crop with an amazing diversity of 
industrial uses. As yet, however, we 
are only beginning to suspect the extent 
of the potentialities which further scien- 
tifie research may discover and which 
commercial development may transform 
into actualities. 

The 20 per cent. of oil contained in 
soybeans was the main factor responsi- 
ble for their becoming popular with the 
oil millers. In 1934 soybean oil consti- 
tuted 11.6 per cent. of the world’s pro- 
duction of vegetable oils. The United 
States production of soybean oil for the 
same year amounted to 1.6 per cent. of 


the total U. 8S. production of vegetable 
oils, constituting about 2.5 per cent. of 
our domestic cottonseed oil—a 2.5 times 
increase in the ratio soybean oil/cotton- 
seed oil since 1930. 

According to official figures, in 1935 
American farmers planted 5,463,000 
acres in soybeans grown alone. There 
was also a large acreage grown with 
corn and other crops for forage. The 
soybean crop in the six important bean- 
growing states—Ohio, Indiana, Lllinois, 
Iowa, Missouri and North Carolina—is 
estimated at 33,541,000 bushels, nearly 
twice that of 1934 and three times the 
six-year average (1928-33). 

The total quantity of domestic soy- 
beans harvested in 1935 is placed at 
39,637,000 bushels. Allowing 10,600,000 
bushels of soybeans for seed, feed and 
other farm uses, over 29,000,000 bushels 
are available this season for crushing, 
export and carryover, compared with 
the 8,660,000 bushels crushed from the 
1934 crop. Trade reports indicate that 
during the last part of 1935 soybean 
mills have been working at near capac- 
ity. Some cottonseed oil mills are also 
crushing soybeans in considerable vol- 
ume, turning out old process, hydraulic 
type oil meal. 

The hydraulic press system possesses 
the disadvantages common to all discon- 
tinuous processes, mainly, the large 
labor requirements and losses of time in 
charging and discharging the presses. 
The Anderson expeller was developed to 
meet the need for oil-producing equip- 
ment, which is continuous in its opera- 
tion. The expeller, once started, re- 
quires very little attention, one man 
being able to care for several machines. 
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The disadvantage of the expeller is a 
larger power requirement than the hy- 
draulic press method. Soybean meal 
output this season may be considerably 
larger than the record production dur- 
ing the last year, which totaled 223,000 
tons. 

Where the oil milling is done by the 
hydraulic press or the expeller method 
the oil comprises only about one seventh 
of the weight of the beans, while the 
cake or meal comprises approximately 
six sevenths. The demand for soybean 
meal has been for years the limiting 
factor for the expansion and volume of 
activity of our domestic oil milling 
industry. This meal is being used 
almost exclusively for feeding live stock, 
competing with our cottonseed and flax- 
seed meal, the market price for which 
is a major basis for determining the 
price to be paid for the new soybean 
crop. The price at which beans of the 
1935 crop have been contracted by the 
soybean oil mills was thus set at 75 
cents per bushel, and trade reports indi- 
cate that soybean oil mills have been 
working since at near capacity. 

Figures, compiled by the Illinois 
State Agricultural Experiment Station, 
show that for five years (1927-31) the 
average yield per acre of gathered soy- 
beans amounted for the whole United 
States to only 13.8 bushels per acre, 
with Illinois leading at 16.2 bushels per 
acre and Iowa following with 15.9 
bushels per acre. It means that in 1935 
the soybean grower was receiving in 
Iowa only $12.00 gross income per acre, 
while the cost of growing soybeans was 
estimated (for 1933) by the Iowa State 
Agricultural Experiment Station as 
$16.56 per acre (labor being calculated 
at 20 cents per hour). Even at a yield 
of 20 bushels of soybeans per acre the 
gross income at 75 cents per bushel 
would amount to only $15.00. It is 
therefore evident that the 1935 crop 
year brought the soybean grower in the 
central states a net loss per acre of 


$4.56 (at a yield of 16 bushels per acre) 
or of $1.56 (at a yield of 20 bushels per 
acre), the loss being proportional to the 
number of acres under soybean cultiva- 
tion. In a 1935 Iowa State College pub- 
lication it is estimated that with a yield 
of 20 bushels per acre soybeans would 
have to be sold for about $1.10 a bushel 
to return the same profit as corn. 

It is evident that in order to bring 
about an increase in the price for the 
millions of bushels of soybeans crushed 
as well as to create a demand for addi- 
tional millions of bushels and to make 
soybean growing a paying proposition 
it is necessary to remove the major part 
of to-day’s soybean oil meal from the 
highly competitive and crowded feed 
channel and to convert it into products 
of higher market value. Such a move 
would also have a favorable effect on 
the price for cottonseed and flaxseed 
meal, thus helping in the recovery of 
another agricultural commodity. It is 
understood that where the soybean oil 
milling is being carried out from local 
beans by smaller rural mills and the 
meal is consumed for feeding the farm 
stock of the local district, the disposal 
of the meal could take place through the 
feed channel, since in such an instance 
the costs of transportation and market- 
ing would be greatly reduced, thus 
enabling the rural oil miller to sell the 
meal at a reduced price to the bean- 
grower either directly or through the 
local feed mixer. 

The three main industrially valuable 
constituents of soybean press meal are: 
the protein, over 40 per cent; the Phos- 
phatides (Lecithin and Cephalin), from 
2 to 3 per cent.; and the oil, about 5 
per cent. 

The soybean protein (‘‘Glycinin’’) 
resembles in its properties the casein of 
milk. It is liquefied by solutions of 
weak alkalies and is precipitated from 
solutions by acids, the isoelectric point 
being a pH of about 5.4. This property 
of soybean Glycinin can be used by the 
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Food Administration for the quantita- 
tive estimation of soybean flour or meal 
in sausages. Adequately processed, soy- 
bean meal is suitable for mixing up to 
50 per cent. in all kind of sausages 
which can be sold at a substantially 
reduced price, thus helping the meat 
packers to expand the volume of meat 
consumption by reaching customers who 
would not have the means to buy pure 
meat sausage. 

When hydrolysed by acids or en- 
zymes, soybean protein is converted into 
soy sauce, which is used for bouillon 
extract preparations and has been for 
decades the base of ‘Worcestershire 
sauce. Brewers have recently become 
interested in soybean protein for 
increasing body in beer. 

Glycinin possesses the property to 
form water—jinsoluble ‘‘glycinates’’ 
(similar to the ‘‘caseinates’’ of milk) 
with the metals of alkaline earths as 
well as with aluminum and the heavy 
metals. When glycinin is treated with 


formaldehyde it is converted into a 


thermoplastic resin. Briefly, soybean 
protein is capable of taking the place of 
easein (which is much more expensive 
and is being imported to the U. 8.) in 
a large number of industries, such as 
sizing for paper, glue (waterproof) and 
plastics, all of which are already in 
existence in our country. At the 1933- 
34 International Exposition in Chicago 
all exterior walls and sub-floors of the 
Hall of Science were constructed of ply- 
wood panels glued with soybean glue. 
To-day soybean meal is used by the 
Ford Motor Company for the manufac- 
ture of horn buttons, gear shift lever 
balls, light switch handles, distributor 
bases, distributor cover and window 
trim strips. When great resistance to 
moisture or high dielectric strength is 
desired, resins are produced by the 
simultaneous condensation of the soya 
proteins and phenol or urea with for- 
maldehyde in the presence of cellulose 
and carbohydrates. With the comple- 


tion of the new $5,000,000 River Rouge 
plant for soybean plastics, the use of 
soybean meal will extend to making 
dashboards and probably also automo- 
bile bodies. 

As early as 1915 a United States 
Patent was granted to Dodd for making 
plastic materials from soybean meal, fol- 
lowed in 1917 and 1918 by a whole series 
of patents issued to Satow. To-day their 
term has expired and the road is open to 
ambitious manufacturers to use soybean 
meal for the manufacture of soybean pro- 
tein itself (called incorrectly ‘‘casein’’), 
of plastic materials from the protein, 
wall board, floor cover compositions, 
insulating compounds, artificial leather, 
ete. 

In recent times a method has been 
devised for hardening and strengthen- 
ing iron and steel by exposing the 
heated metal to a composition contain- 
ing 90 per cent. of soybean meal mixed 
with various salts. It is claimed that 
this method of hardening requires only 
one tenth of the time required for the 
same purpose by the usual methods. 

Soybean meal has attracted much at- 
tention as a base for water paint (in 
combination with caustic lime) which is 
being recommended for farm buildings, 
fences, garages, advertising boards, 
depots, etc. It would make an excellent 
whitewash material for painting the 
middle line of our highways, its guard 
fences, marks, danger signs, etc., due to 
its cheapness and water resistance. 

Soybean meal could find a large out- 
let in the building of our roads, since 
it is an emulsifier for asphalt and coal 
tar. It has also been recommended, in 
combination with alkalies, as an emulsi- 
fier for mineral oils for dormant spray 
purposes, for copper spray mixtures 
(Bordeaux), etc. Soybean meal is a 
valuable protective colloidal mixture and 
an adhesive as well as an emulsifying 
agent. The latter property is due 
largely to the presence in soybean meal 
of a comparatively large percentage of 
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phosphatides of the lecithin type 
(cephalin’s emulsifying properties are 
not sufficiently known). 

In a general way lecithin seems to 
act on fats as a protective colloid, and 
it tends to prevent the separation of 
fractional constituents. When cooled, 
liquefied fats containing lecithin solidify 
to a homogeneous mass. One million 
pounds of commercial soya phosphatides 
are used annually in the margarine 
industry of Germany, and the other 
applications of lecithin include the bak- 
ing and confectionery trades and the 
textile industry. Being an excellent 
emulsifier and possessing a high fat- 
liquoring value, soya lecithin is particu- 
larly valuable for the leather industry, 
causing an increase in the absorption of 
grease by the leather and permitting the 
use of higher temperatures. Soya leci- 
thin is also an excellent leather softener 
and penetrates the hide and becomes 
partly fixed in it and can not be later 
washed out as easily as the sulfonated 
oils. Recently the rubber industry has 
begun to use soybean lecithin for mill- 
ing rubber to powder as well as for cer- 
tain rubber compositions. 

Soya phosphatides (lecithin as well as 
cephalin) are shown to possess antioxi- 
dant properties, and in amounts of from 
0.05 to 0.1 per cent. are capable of ‘‘pro- 
tecting’’ edible fats and oils from ran- 
cidity. 

While the emulsifying properties of 
lecithin are well established, those of 
cephalin are not, and it is desirable to 
change the existing commercial habit to 
label as ‘‘lecithin’’ mixed soya phospha- 
tides which consist de facto of only 
about 40 per cent. of lecithin and 60 per 
cent. of cephalin. Cephalin, under its 
own name, has every chance of becom- 
ing a commercial success in its field, 
while at present it is in many instances 
a liability. 

Up to recent times commercial soya 
phosphatides have been imported to this 
country from Germany and Denmark, 


and during the depression years of 
1930-33 its sales showed a steady gain. 
At present some domestic soya ‘“‘leci- 
thin’’ has appeared on the market. It 
took our industries ten years to estab- 
lish the first working soya phosphatides 
extraction plant since the first U. 8S. 
patent on soya lecithin extraction and 
purification has been granted to Boll- 
mann in 1923. While hen’s eggs and 
the soybean oil meal contain approxi- 
mately equal amounts of phosphatides, 
the market price for the latter is from 
ten to twenty times cheaper than for 
egg lecithin, thus opening a much wider 
range of possible commercial applica- 
tions. At the existing market price 
(about 50 cents per pound of the tech- 
nical grade soya phosphatides contain- 
ing 40 per cent. of oil vehicle) an addi- 
tional income of about 50 cents per 
bushel of soybeans (as well as from the 
meal derived therefrom) is assured to 
the progressive manufacturer. It is sur- 
prising to notice that in the 1930 official 
booklet on soybean oil meal, issued by 
our National Soybean Oil Manufac- 
turers Association, soya phosphatides 
are not even mentioned among the com- 
ponents of the meal. 

The phosphatides can be separated 
from the soybean (as well as from the 
oil meal) only by the extraction (sol- 
vent) method, and the developing of 
soybean extraction is one of the major 
problems which is confronting our soy- 
bean industry. Against our yearly vol- 
ume of 5 million bushels of crushed 
beans Germany used in 1931 a volume 
of 37 million bushels and in 1932 as 
much as 44 million bushels, all soy- 
beans being imported from abroad and 
handled by the solvent process which 
separates the three main commercially 
valuable constituents of the soybean, the 
protein meal (flour), the phosphatides 
and the oil. Extracted soya meal has a 
number of industrial applications for 
Which press meal (still containing 5 per 
cent. of oil) can not be used. 
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In our country extraction is only in 
its infancy, because of the absence, up 
to recent times, of a low-priced depend- 
able continuous extraction unit simple 
and safe to handle, as well as to the lack 
of printed information dealing with sol- 
vent extraction, the organic solvents 
(hydrocarbons and chlorinated hydro- 
earbons) and their safe handling, the 
further procedures in separating and 
refining the phosphatides and the com- 
mercial outlets for soybean extraction 
materials. Very few U. 8. patents are 
dealing with these problems, and they 
are to-day an open and promising field 
for the research worker and the indus- 
trialist alike. 

By the extraction method less oil is left 
in the meal to be sold at the meal price of 
2 cents per pound instead of the oil 
price, 9.25 cents per pound. This dif- 
ference on a twenty bushels per acre 
yield of beans, containing 18 per cent. 
oil, amounts to $2.27 per acre on a ten- 
ton per day plant, or $11,350 per year. 

In 1934 our domestic soybean oil has 
been absorbed by the following trades: 


Compounds and vegetable 
shortenings 

Oleomargarine 

Other edible products . 

Soap 

Paint and varnish 

Linoleum and oilcloth ........... 

Printing ink. 

Miscellaneous products 


2,735,000 pounds 
24,000 ‘** 
509,000 ‘* 
1,354,000 ‘* 
10,451,000 ‘* 
2,843,000 ‘* 
59,000 ‘* 
2,109,000 ‘* 


To-day the edible oil outlet is consum- 
ing 90 per cent. of the total domestic 
soybean oil produced, due to the advan- 
tage over other oils in rancidity resis- 
tance, better color and satisfactory 
price. It is regrettable that the indus- 
tries using soya oil for margarine, salad 
oil and mayonnaise never make men- 
tion of soya oil as a constituent of their 
products. 

The press —expeller—and solvent- 
extraction soya oil, when refined, is 
equally good for use in the paint indus- 
try. Expeller oil contains traces of 


phosphatides and solvent-extracted soya 
oil is rich in these constituents which, 
unless removed, act as retarders of oxi- 
dation. 

About twenty years ago, H. A. 
Gardner, the present director of the 
Institute of Paint and Varnish Re- 
search, demonstrated that through heat 
treatment and the use of proper dryers 
raw soybean oil may be dried almost as 
rapidly as boiled linseed oil. The drier 
combination that produced the best re- 
sults were a mixture of manganese lino- 
leate (0.03 per cent. Mn), cobalt lino- 
leate (0.01 per cent. Co), and lead 
linoleate (0.20 per cent. Pb). 

The valuable natural properties, elas- 
ticity and flexibility of film and non- 
yellowing, are best utilized when soy- 
bean oil is polymerized. Soybean oil 
has also been recommended for grinding 
paste colors. To-day, in the state of 
Illinois one out of every ten farmers 
has one or more buildings painted with 
a paint containing up to 33 per cent. of 
soybean oil in the vehicle. This has 
been achieved through good quality soy- 
bean oil paint and a reasonable price, 
through the cooperation of the State 
Agricultural Experiment Station and 
the example of the state administration 
who painted with soybean oil paint the 
state building at the Chicago Fair as 
well as the governor’s executive man- 
sion. 

In 1934 the soybean used in our paint 
trade was only 2.8 per cent. of the total 
amount used in that industry. Further 
development and expansion along this 
line seems desirable, since present an- 
nual importations of flaxseed are 
amounting to about 500 million pounds, 
which corresponds to about 150 million 
pounds of linseed oil (37 per cent. of 
the total production). Linseed oil and 
soybean oil are quoted to-day on our 
market about at par, while in the past 
soybean oil was always quoted a few 
points below linseed oil. Considering 
that excise taxes on imported oils are 
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rapidly rising, the domestic paint indus- 
try will directly benefit by developing a 
domestic source of supply for its raw 
materials. 

Soybean oil has found an application 
as a core sand dry bond, and its possi- 
bilities as a basis for ‘‘cutting oil’’ are 
being studied at the University of 
Michigan Engineering School, both 
fields being to-day dominated by linseed 
oil. 

At present soybean oil and its acids, 
as well as glycerine, are used fairly ex- 
tensively in a number of alkyd resins 
which are sold under various trade 
names, such as Glyptal, Rezyl, Dulux, 
Beckosol, ete. The Glyptal type syn- 
thetic resins are used by practically all 
varnish factories and to a large extent 
by the lacquer industry. One distinct 
advantage of these resins is their dura- 
bility, their aid in retention of tint 
values and high gloss. 

In high-temperature bake enamels the 
gloss, durability, adhesion and flexibility 
of enamels made with soybean oil in con- 
junction with synthetic resins of the all- 
phenolic type has led to tremendous 
increase in the use of soya oil. The oil 
has the advantage of being much 
cheaper and more readily available from 
domestic sources than tung oil. High- 
bake enamels of this kind open up new 
fields of use for the varnish manufac- 
turer. They have the elasticity and 
toughness which is desired in a lacquer 
film and at the same time have water- 
resistance and alkali-resistance which 
can not be obtained with ordinary lac- 
quer or quick-drying enamel. The flexi- 
bility of these films also opens the possi- 
bility of producing more suitable wire 
enamels which do not soften so readily 
under heat, and which when wound 
under tension, will not cause short cir- 
euiting due to the softening of the 
varnish film. 

Our automobile industry is to-day 
using large quantities of synthetic resins 
and enamels where soybean oil is one of 


the constituents. A finish for automo- 
bile bodies was developed by the Ford 
Motor Company, employing soybean 
resin as a coating and soybean oil as a 
carrier of pigment. 

The value of soybean oil for the syn- 
thetic resin and high-temperature bake- 
enamel development was largely due to 
the fact that this oil contains about 50 
per cent. of linoleic acid. The presence 
of this acid makes soybean oil well 
adapted also for the manufacture of 
linoleum as well as soft soap where lin- 
seed oil is at present still a major 
ingredient. Soaps (hard as well as 
soft), containing soybean oil, are known 
to withstand hard water very well with- 
out impairment of their lathering ca- 
pacity which view is contrary to the 
much advertised statement that coco- 
nut oil or palm kernel oil are abso- 
lutely essential in soap which is em- 
ployed in waters having any degree of 
hardness. For this reason soap manu- 
facturers could use soybean oil to a 
much larger extent than they do to-day, 
and it should be remembered that in 
1917 over 124 million pounds of soybean 
oil have passed through the kettles of 
our soap industry for hard and soft 
soap alike (some of it after being hydro- 
genated). During the post-war period 
our automobile variety of soft soap de- 
pended largely upon soybean oil. If 
the Guffey-Dockweiler Bill, permitting 
duty-free imports of coconut oil to the 
United States for soap-making, is 
passed, it will substantially damage the 
cause of our soybean grower. While 
the price for an oil or fat is undoubt- 
edly an important factor where a large 
percentage of the material is used, it is 
still advantageous and profitable to in- 
corporate a smaller percentage of a more 
expensive oil when the quality of the 
soap is substantially improved by it. 

Some years ago soybean oil was con- 
verted into an effective and compara- 
tivély cheap waterproofing substance. 
It is a viscous yellow liquid which is 
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mixable with cement and does not affect 
its strength. It stands sea water ex- 
ceedingly well. Its uses are numerous— 
for foundation work, basements, roof 
gardens, tunnels, bridge piers, reser- 
voirs, cement pipes, ete. It prevents 
effectively the corrosion of steel skele- 
tons in reinforced concrete. 

In reviewing the industrial uses of 
the soybean the food angle should not 
be overlooked. During the last decade 
edible whole flour is steadily gaining in 
popularity. With the beany taste re- 
moved by distillation and the keeping 
quality enhanced, a high concentrated 
and palatable product is available which 
in quantity and quality of protein, as 
well as in fat, possesses double the value 
of lean beef, and which in addition con- 
tains over 2 per cent. of phosphatides, 
nearly all the known vitamins and an 
ash of high alkalinity, while containing 
neither starch nor gluten. In amounts 
of 20 per cent. of the mix, whole soya 
flour is an ideal supplement to wheat 


for bread and macaroni products, and 
could be responsible for the shifting of 
wheat products from the class of energy- 


producing foods to a level of full-value 
foods. Soya flour is the miller’s best 
friend and may help wheat to recover 
some of the 20 per cent. decrease in 
wheat consumption which took place in 
our country during the twentieth cen- 
tury as a result of the substitution of 
machinery for manual labor as well as 
the advent of the automobile. 

It seems evident that to-day the soy- 
bean is one of the most promising agri- 
cultural plants for an almost unlimited 
variety of industrial uses, most of them 
non-competing with existing domestic 
products, and as such offers the broadest 
outlook for making farming a paying 
proposition. The cultivation of soy- 
beans as a cash crop has every chance 
to expand far beyond the existing com- 
mercial level, which will no doubt create 
numerous new industries and by this do 
its share in relieving unemployment. 
The soybean thus seems to point towards 
a practical and constructive way for 
many a crop which, through the lasting 
efforts of all concerned, may lead to the 
ultimate well-being of the farmer, the 
workman and the business man alike. 





THE EFFECT OF CRUDE OIL POLLUTION ON 
OYSTERS IN LOUISIANA WATERS 


By Drs. PAUL S. GALTSOFF, HERBERT F. PRYTHERCH, 
ROBERT O. SMITH and VERA KOEHRING 
U. 8. BUREAU OF FISHERIES 


THE mortality of oysters in Louisiana 
waters in 1932-33, coincident with the 
development of oil wells in the coastal 
areas of the state, brought up again a 
question as to the possible effect of oil on 
oysters and marine life. The writers set 
out to investigate exactly what bearing 
oil well pollution might have on oysters ; 
to this end funds were allotted in 1934 
by the Civil Works Administration, 
which sufficed to carry out a hydro- 
graphic survey of the conditions in 
Terrebonne and Timbalier Bays, La., 
and laboratory experiments at Beaufort, 
N. C., Woods Hole, Mass., and Washing- 
ton, D. C. Asa result of this work much 
has been learned about the possible effect 
of oil pollution on oysters and the con- 
ditions in the Louisiana oyster beds. The 
report comprising the results of the in- 
vestigations has been completed and will 
be published by the Bureau of Fisheries 
in a short time. 

The questions confronting the investi- 
gators were two—whether the unusual 
mortality which occurred in Louisiana in 
1932-33 was attributable to the dis- 
charge of oil and bleed water, and how 
further development of the oil resources 
of the coastal section would affect the 
cultivation of oysters. 

An important difficulty in answering 
such questions is that the marine biolo- 
gist is called in to investigate the cause 
or causes of mortality several weeks or 
months after death has occurred and 
when the conditions responsible may 
have been changed or removed. The 
present report fails to give a definite an- 
swer to the cause of the heavy mortality 
of 1932-33 in Louisiana, but does throw 
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some light on an even more important 
matter, namely, the possible dangers of 
oil pollution to oysters. Because of the 
limitation of funds, the authors concen- 
trated their attention on experimental 
studies of the effects of oil on the be- 
havior of oysters and the growth of dia- 
toms which constitute the principal part 
of the oyster diet. 

Preliminary investigations, carried 
out by Prytherch in 1933, failed to re- 
veal the existence of a direct correlation 
between the intensity of mortality and 
the distance between the affected oil bot- 
toms and oil wells. A number of oysters, 
barnacles and green algae were found 
growing on the piling of oil wells, and no 
unusual mortality was observed among 
other organisms. The presence of small 
numbers of oysters on piling of oil wells 
was also observed in 1934 by Galtsoff 
and Smith. Examination of oysters and 
plankton showed that apparently there 
was no interference with the develop- 
ment of gonads, spawning and setting of 
the larvae. The diseased condition of 
oysters was evidenced, however, by the 
loss of muscular tonus and the failure of 
the adductor muscle to maintain closure 
of the shell. It is known that if such a 
condition continues for a long time it re- 
sults in a stunted growth and abnormal 
shape of the shell. No unusual changes 
in the salinity of water and other hydro- 
graphic conditions, which might account 
for a great mortality, were disclosed by 
these observations. 

The oyster enemies, the borer, the bor- 
ing clam and the boring sponge, are 
rather abundant in Louisiana waters. 
Many dead oysters examined in 1933 
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showed heavy perforations caused by the 
boring clam and sponge, but, on the 
other hand, in one place which was ex- 
amined, 95 per cent. of dead shells were 
not infested by these pests. Oyster 
growers have not noticed an unusual in- 
crease in abundance of oyster enemies, 
and no evidence has been obtained which 
would indicate that such an outburst oc- 
curred at the time of the mortality in the 
winter of 1932-33. It is significant that 
in 1933 the mortality affected chiefly the 
larger and older oysters of marketable 
size and in several instances was espe- 
cially severe among the recently trans- 
planted oysters. Undoubtedly, the prac- 
tice of overcrowding the beds by plant- 
ing from 700 to 900 barrels of oysters 
per acre may be one of the contributing 
factors which aggravates the situation 
and, in case of adverse environmental 
conditions or the poor condition of the 
oysters, may materially increase their 
mortality. 

A more detailed survey of the oyster 
bottoms, made by R. O. Smith in 1934, 
failed to assign the mortality to any 
known disturbance of the natural condi- 
tions on oyster beds, as, for instance, 
temperature, salinity, current and inva- 
sion of enemies. It has been noticed 
that, in general, mortality has been 
higher on soft, muddy bottoms than on 
hard ground. At the time this survey 
was carried on, pollution was noticeable 
at the mouth of Bayou Grey, where the 
surface of the water was covered with oil 
for a distance of three miles below the 
wells and there was some mortality on 
the oyster beds of this section. All 
shells were covered with a brownish 
black coating of tarry consistency and 
the meats were unpalatable because of 
the strong oily flavor. Considerable 
quantities of oil were held by mud, and 
oily patches appeared on the surface 
when the bottom was stirred. Light 
films of oil were observed also in the 
vicinity of the Lake Barre wells. In 


1934 oysters on many beds throughout 
the region did not become fat until Feb- 
ruary or March, which points to a pos- 
sible scarcity of food or to a disturbance 
in the functioning of the organs of 
feeding. 

The shallowness of the water through- 
out the oyster-producing region in 
Louisiana must be regarded as a factor 
which tends to magnify the action of any 
polluting substance. Due to stirring by 
wind the water carries much suspended 
matter which may absorb the pollutant, 
transport it over wide areas and deposit 
it on the bottoms far from the source of 
pollution. Observations in the polluted 
areas show that on account of the absorp- 
tion by suspended clay particles, oil 
quickly disappears from the surface and, 
after being deposited on the bottom, re- 
mains there for a long time. 

No information was obtained by the 
two surveys upon which to base an opin- 
ion as to the direct cause of mortality, 
but ample experimental evidence has 
been accumulated to show that the pres- 
ence of crude oil in water produces con- 
ditions inimical to oysters. 

The first series of experiments, de- 
signed to determine whether oysters 
could be killed by the presence of oil in 
the water or by direct contact with oil, 
gave negative results. Unfortunately, 
because of the circumstances over which 
the investigators had no control, these 
experiments were carried out not in 
Louisiana, but in a different environment 
at Beaufort, and uncultivated oysters 
taken from local oyster reefs were used. 
Samples of crude oil collected by the 
State Conservation Department from 
Louisiana oil wells were shipped to Beau- 
fort and used throughout the experi- 
ments. It is quite possible that the re- 
sults might have been different had Loui- 
Siana oysters been used. In a series of 
experiments, lasting from two to three 
months, the mortality of oysters kept in 
running sea water under a surface layer 
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of oil and those kept in sea water that 
passed through oil was no greater than 
that in the controls. 

In another set of laboratory experi- 
ments no higher mortality than that in 
controls was observed among the oysters 
which, over a period of 6 to 8 weeks, 
were immersed at regular intervals in oil. 
In some of the experiments the mortality 
among the controls was as high as 50 per 
cent., indicating unfavorable laboratory 
conditions under which the animals were 
kept. It is possible that these conditions 
beclouded the effect of oil on oysters. 

The fact that oysters survived the 
treatment with oil does not indicate that 
they were not affected by it. Analyses 
made by Galtsoff show a slight decrease 
in glycogen content of oysters kept in 
the laboratory in the oil-polluted water. 
The result may be due either to the dis- 
turbance in the functioning of the feed- 
ing apparatus of the organism or to the 
decreased supply of food. 

A regular operation of the muscular 
mechanism involved in closing and open- 
ing of the shell is prerequisite to the nor- 
mal feeding of the oyster. Two sets of 
experiments carried out by Prytherch in 
1933 and Galtsoff and Smith in 1934, 
gave identical results, showing that the 
presence of oil has no effect on the mech- 
anism of the adductor muscle. 

In the first set of experiments, con- 
tinuous kymograph records were ob- 
tained of five oysters, which were kept 
under observation for three months. 
The average number of hours per day 
the oysters were open was 11.2 for the 
controls and varied between 10.0 and 
13.6 for the experimental oysters. In 
the second set of experiments, six con- 
trol oysters, kept under observation from 
four to fourteen days, were open on the 
average of 10.5 hours daily, whereas the 
average figure for ten experimental oys- 

ters, kept under observation from four 
to eight days, was 9.6 hours. In both 
eases the difference is insignificant. 


Although the presence of oil in the sea 
water does not reduce the number of 
hours the oyster keeps its shell open, and 
therefore the duration of feeding of the 
mollusk is not decreased, the rate of 
feeding is early affected by the presence 
of polluting substance. As the feeding 
of the oyster is primarily dependent 
upon the amount of water passed 
through the gills, the rate of pumping of 
water can be used as a measure of the 
rate of feeding. The results of the ex- 
periments show that crude oil contains 
substances soluble in the sea water which 
produce anesthetic effects on the ciliated 
epithelium of the gills. The inhibiting 
action is not due to the mineral salts 
that may be leached out in preparing 
the water-soluble fraction of the sample 
of oil by shaking it with sea water. It is 
apparent that certain organic com- 
pounds of oil are slightly soluble in sea 
water. This conclusion can be drawn 
from the observations that after twenty- 
eight washings with water, the sample of 
oil did not lose its toxic property and 
yielded an extract, the anesthetic po- 
tency of which was equal to those ob- 
tained with the first washings. The 
inhibiting effect of the water-soluble 
fraction is proportional to its concentra- 
tion. From a large number of experi- 
ments the inference can be drawn that a 
concentration between 20 and 30 per 
cent. of the soluble fraction will, on the 
average, reduce the rate of feeding of 
the oyster to one half of its normal value. 

Under the conditions of the experi- 
ments, the recovery of the ciliary motion 
following the removal of the oil extract 
was almost complete. Inasmuch as the 
experimental oysters were kept in the 
extract only for a limited period of time, 
the result of the prolonged exposure re- 
mains to be determined. There was no 
indication in the present experiments of 
an increased tolerance in oysters due to 
repeated treatment. 

There was a large variation in the per- 
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centage of depression caused by a given 
concentration of the soluble fraction on 
individual oysters. Two explanations 
suggest themselves. First, there is a pos- 
sibility that in spite of the precautions 
taken in preparing the soluble fraction, 
the toxicities of individual samples were 
different. Second, the oysters used in 
the experiments may have different sen- 
sitivity and tolerance. The second ex- 
planation seems to be more plausible, for 
the wild oysters used in the experiments 
at Beaufort, coming from exposed flats, 
greatly varied in appearance, glycogen 
content and other characteristics. 

From a large number of experiments 
with the water-soluble fraction the in- 
ference seems to be inevitable that crude 
oil discharged in the sea, regardless of 
whether it floats on the surface or, hav- 
ing been absorbed by mud particles and 
deposited on the bottom, continuously 
yields water-soluble substances which 
nareotize the ciliated epithelium of the 
gills, reducing the rate of pumping of 
water and therefore materially decreas- 
ing the amount of food obtained by the 
organism. This should lead to gradual 
starvation and weakening of the or- 
ganism. The chemical nature of the sub- 
stances and their concentration in the 
oil-polluted areas remains to be deter- 
mined by future investigations. 

The effect of brine or so-called ‘‘ bleed 
water,’’ which accompanies oil dis- 
charged by the wells and is usually 
dumped into the sea, has been studied by 
using the same technique as was em- 
ployed in the experiments with oil. It 
has been found that bleed waters of Lake 
Barre and Lake Pelto do not affect the 
muscular mechanism of the oyster in 
relatively high concentrations, provided 
the quantity present does not increase 
the salinity beyond the limits of toler- 
ance. A 10 per cent. concentration of 
bleed water may exert a stimulating ef- 
fect on the ciliated epithelium, at least in 
some of the individuals. The depressing 


effect occurs at the concentration of 20 
per cent. and higher. A 33 per cent. 
solution reduces the rate of pumping of 
water by the gills to 32.6 per cent. of its 
normal rate. The percentages of brine 
which cause this or greater depression 
are beyond any possibility of occurrence 
in nature. 

Experiments were set up to throw 
light on the possible effect of oil and 
bleed water on the production of the 
food of the oyster. It has been assumed 
that the results of the laboratory experi- 
ments with the diatom, Nitzschia, which 
occurs in the normal habitat of the 
oyster, and constitutes an important ele- 
ment in its diet are applicable to other 
species of diatoms. It has been found 
that the presence of a heavy layer of oil 
on the surface of culture flasks inhibits 
the growth of Nitzschia when oil remains 
on the surface for a week or longer. The 
soluble fraction of oil exerts a retarding 
effect on the growth of Nitzschia in con- 
centrations of 25 per cent. and higher 
and when the extract is permitted to act 
over a considerable period of time. Low 
concentrations may have a slight stimu- 
lating effect. In many instances the ad- 
dition of the oil extract stimulated the 
growth of bacteria, small numbers of 
which were always present in cultures, 
and caused the death of diatoms. 

Water-soluble substances, obtained by 
dialysis through a collodion membrane, 
also exerted a retarding effect on 
Nitzschia, both in natural sea water and 
in Miquel solution. 

Bleed water retards the growth of 
Nitzschia, the inhibiting effect being pro- 
nounced in concentrations of 10 per 
cent. and higher. The retardation of 
growth is directly proportional to the 
concentration. 

The experimental evidence presented 
in the report shows that the discharge of 
oil into the sea produces profound 
changes in the normal environment of 
the oyster. The substances which gradu- 
ally dissolve from oil in the sea water ir- 
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ritate the delicate ciliated mechanism. 
In a very dilute solution they may act as 
stimulants, but in higher concentrations 
they inhibit the activities of the ciliated 
epithelium and may bring about com- 
plete stoppage of the current of water 
through the gills. The same substances 
which reduce the rate of feeding of the 
organism affect its food supply by re- 
tarding the rate of propagation of dia- 
toms. Obviously the presence of oil 
creates adverse conditions. 


In the light of the present investiga- 
tion, it is easy to conceive that, when the 
constitution of the organism is weakened 
by unfavorable meteorological condi- 
tions, natural changes in the environ- 
ment or attacks of enemies, the pollution 
of water with oil may become a deciding 
factor which may cause irreparable in- 
jury, resulting in death. It is obvious 
that from the point of view of conserva- 
tion, the natural resources of the sea 
must be protected from this danger. 


PROTECTING CHILDREN FROM DEPRESSION 
DISTURBANCES 


By Dr. I NEWTON KUGELMASS 
ATTENDING PEDIATRICIAN, BROAD STREET HOSPITAL, FRENCH HOSPITAL, HECKSCHER INSTITUTE, 
NEW YORK CITY CHILDREN’S HOSPITAL, NEW YORK CITY 


Srx million children are already 
scarred in the economic struggle. The 
newborns are feeble; the infants are still 
strong; the children are stunted; the 
adolescents more sophisticated. An ap- 
praisement of under-privileged children 
reveals retrograde growth and develop- 
ment, resourceless emotional and social 
precocity, unadjusted personalities. The 
greater the toll of unhappy children the 
greater the incongruity of the coming 
generation. America’s young men and 
women of to-morrow will thus become as 
ravid as those of Europe to-day—rest- 
less, rebellious, revolutionary. Physical 
deprivation at one age leads to mental 
distortion at another; the one is irrep- 
arable, the other insolvent. 

What are the beginnings of child de- 
eadence in this country have reached 
extreme proportions in Europe. There 
it started slowly but cumulatively at the 
onset of the war when children were pro- 
vided with inadequate food, little medi- 
eal care and less security. But the actual 
deprivation that children suffered was no 
more deleterious than the indirect effects 
of world war activities. For example, 


the wild exportation of dairy products 
from Denmark deprived children of vita- 
min A, blinding hundreds with the dis- 
ease xerophthalmia. The dearth of milk 
in Belgium and Germany deformed thou- 
sands with severe rickets. Lack of wheat 
gave them beriberi; the stinting of meat 
anemia. And the food rations for chil- 
dren in Central Europe produced such 
degrees of undernutrition that led to 
wide-spread childhood tuberculosis. 

The by-products of these ailments were 
destructive of the personalities of Eu- 
rope’s children. It took long for the 
effects of these hardships to be recorded 
in their physical and mental conditions. 
The deformities diminished physical 
efficiency, curbed maturation, weakened 
personalities. Infections permeated the 
vital tisstes, distorted their functions, 
sapped their stamina. Insecurity stifled 
emotions, strained nerves and unbal- 
anced minds. The Europe of to-day thus 
reflects deprivation with cumulative 
mental and physical ill-being. What has 
happened in lands of economic difficulty 
is not inevitable in this country. The 
modus operandi of human beings is alike 
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throughout the world, although the 
course may appear different. Because 
America is in its material ascendancy the 
effects of the depression are less blatant. 

The birth rate has shown its character- 
istic increase during troublesome years. 
Births are prolific among the poor and 
even more so among the ‘‘depression 
poor.’’ Certainly an increase in the size 
of a destitute family is no stimulus for 
the head of the household to become a 
more competent provider. A generation 
ago large families dwindled to a meager 
few grown-ups after disease and pesti- 
lence destroyed much of their progeny. 
Such does not maintain to-day, for the 
chances of survival are all with the 
young, provided they are properly main- 
tained and medically supervised. The 
burden of the underprivileged large fam- 
ily becomes that of the state and nation. 
Apparently that stratum of society 
which can well afford to maintain large 
families controls conception. Even 
churches of many denominations advo- 
eate certain methods for regulating the 
size of families and present the informa- 
tion to those in quest thereof. But the 
parents who are most in need of this 
knowledge rarely seek it. A worthy ser- 
vice on the part of governmental agencies 
would be to inform members of large 
underprivileged families ways of main- 
taining them without undue propaga- 
tion. 

The newborns of the ‘‘depression 
poor’’ are more feeble than their former 
progeny. The weights are less, although 
the lengths tend to be the same. The 
babies are less vigorous, although physi- 
cally they appear well built. They de- 
velop more disturbances incident to the 
initial adjustment. The reaction of new- 
borns to the conditions of their new envi- 
ronment is an index of the vitality ac- 
quired in utero. Those too feeble to cope 
with the situation after birth succumb 
promptly because they have probably 
been exhaustion products. There is a 


popular misconception that these neo- 
natal deaths are due to developmental 
anomalies. As a matter of fact only 2 
per cent. of newborns lost at birth are the 
result of congenital malformations. Two 
thirds of the deaths are the result of dis- 
turbances associated with the nature of 
the delivery and the other third are the 
consequence of infections acquired be- 
fore, during or after delivery. Obstetri- 
eal technique is being perfected in spite 
of depression, but even superior medical 
eare of newborns can not save lives of 
enfeebled stock. The only means of 
diminishing the loss of the newborn 
population is to provide for their super- 
vision prenatally. Mere provision of 
emergency care during the preconfine- 
ment period is a hazard to both mother 
and offspring. The character of the de- 
livery is determined by the supervised 
course of the entire period of pregnancy. 
Therein lies the key to most of the pre- 
ventable maternal difficulties and deaths. 
The greatest disturbances befall the child 
long before it is born. Many of these are 
preventable by proper medical care of 
the expectant mother from the first weeks 
of pregnancy. The provision of more 
health stations, obstetrical clinics and 
maternity centers to coordinate their 
supervision with the economic status of 
the family will improve and protect the 
progeny. 

Infants have suffered least from the 
effects of the depression. Feeding has 
become so simple and the care so stand- 
ard that babies thrived in spite of ad- 
verse home conditions. Nevertheless, a 
comparison of infants from various sec- 
tors of society shows less favorable body 
build for the underprivileged than for 
the well-to-do. Indeed, the difference in 
the vitality between these two groups is 
sufficiently great to take heed. It sug- 
gests that the factors responsible for the 
superior rearing of infants are worthy 
not only of maintenance but of enhance- 
ment. Governmental agencies should 
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therefore provide more health stations, 
well baby clinics, health centers in the 
districts that have suffered most from 
economic stress. There are apparently 
enough agencies qualified in infant wel- 
fare, enough public health nurses at 
hand and enough physicians without per- 
sonal practice to serve in this cause. All 
are available and yet have not been mar- 
shalled for the infant population. The 
cost of such centers is less of an item than 
the political resistance to community 
health organizations. The greatest con- 
flict is between private practice and so- 
called socialized medicine. Provision of 
infant welfare stations is an extension of 
a service well under way and does not 
conflict materially with desirable private 
practice of physicians. 

School children have suffered tangibly 
from the depression. Growth and devel- 
opment have been definitely diminished 
compared with their previous tempo of 
progress. Contrasting are the physical 
demarcations in the children of the well- 
to-do, the ‘‘new poor’’ and the chronic 
poor families. The children of the first 
group are accelerated two to three years, 
while those of the other two groups are 
manifestly retarded. The children of 
those families who were hardest hit by 
the depression suffered most physically. 
The young apparently reflect in ill health 
any sudden change in lowering their 
standards of living. 

The first manifestations of deprivation 
constitute malnutrition. It represents 
varied symptoms and physical signs 
peculiar to each child. Many are the 
possible disturbances consequent upon 
malnutrition, for at least forty nutrients 
are necessary for daily maintenance and 
growth. If any one of these are inade- 
quate or deficient, nutritional deficiencies 
develop progressively. The deprivation 
becomes cumulative and the children 
really suffer from an aggregate of several 
deficiency diseases. Not only is growth 
affected but the physical efficiency of all 
tissues impaired. Most malnourished 


children are maintained on essentially 
carbohydrate feedings of limited food 
value. Their energy requirement is 
usually fulfilled by an abundance of rice, 
macaroni and beans with consequent pro- 
tein, mineral and vitamin starvation. 
The undernourished young bodies are 
media par excellence for the dissemina- 
tion of infection. And unhygienie over- 
crowded quarters, housing families that 
are doubling up in homes, become veri- 
table incubators of infections and cross- 
infection. They gradually devitalize 
malnourished children, retard their 
development and blight their youth. 
Contrary to current notion growth 
does not cease during semi-starvation. 
Certain tissues appear able to appropri- 
ate nutrients and grow at the expense of 
other organs of the body. There is such 
a harmonious equilibrium between tis- 
sues that none wanes without the others 
responding to their cause. Most of the 
required nutrients of the body are dis- 
tributed in depots ready for release on 
tissue demand. The body begins to live 
from its inner self rather than from the 
external environment. These self-con- 
suming mechanisms have their limita- 
tions. The usual change in body build 
during periods of undernutrition is ab- 
normal elongation. Persistent skeletal 
growth results in emaciation caused by 
atrophy of the softer tissues. In some 
children there is also an enlargement of 
the head and a disproportion in the 
growth of the extremities, depending 
upon the age and type of malnutrition. 
Distorted growth is more prevalent dur- 
ing the cycles of rapid growth—infancy, 
the period of second dentition and pubes- 
eence. During the interim periods of 
body broadening there is less dispropor- 
tion in body build from malnutrition. 
What is the possibility of recovery 
from prolonged malnutrition? The 
child’s body is a very labile mechanism 
with remarkable powers of recovery, pro- 
vidéd proper nutrition is afforded before 
extreme stages of malnutrition are 
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reached. The younger the child the less 
complete the recovery because of acceler- 
ated growth during the first years of 
life. Infants who lose more than 30 per 
cent. of their weight have their tissues so 
inalterably affected in structure and 
function that they usually succumb. 
Older children have greater powers of 
resisting such tissue changes. In the 
Russian famine children recovered from 
extreme emaciation but were markedly 
thwarted in body build and in physical 
functioning. No generalizations are pos- 
sible with regard to the amount and 
degree of dwarfing from undernutrition 
because of the many factors involved in 
growth. 

Whatever the cause of malnutrition, it 
is ever an index of extreme maladjust- 
ment, physical, nutritional or emotional. 
The lean child does not necessarily exem- 
plify undernutrition because average 
body measurements do not indicate nu- 
tritional status. The malnourished child 
fails to gain in weight, has flabby muscu- 
lature, strained nerves, poor digestion, 
lowered resistance. The condition is alle- 
viated by a body-building dietary to 
effect healthy gains in weight. It is not 
sufficient to overload the body with fat- 
forming foods. All forty nutrients are 
indispensable for well-being. The diet 
should furnish the largest number of 
tolerated calories in their most digestible 
forms. Diversification of food is not 
necessary, for no disturbances are ever 
caused by monotony of diet. 

Food money for the underprivileged 
should be distributed in fifths—one fifth 
for milk and its products, one fifth for 
vegetables and fruits, one fifth for meat, 
fish and fowl, one fifth for breads, cereals 
and starchy foods and one fifth for the 
foods particularly cherished by the fam- 
ily. At least one pint of milk, fresh, 
evaporated or dried, is necessary for a 
child. Each form of milk provides the 
same content of nutrients. The choice 
should therefore depend on the cost. 
Similarly, the cost of vegetables and 


fruits is no indication of their nutrient 
value. The soil is not in league with 
man’s palate. The less expensive prod- 
uce furnishes the necessary minerals 
and vitamins, in tomatoes, potatoes, cab- 
bage, yellow turnips, bananas, prunes, 
obtained raw, preserved or canned. 
Every housewife knows that the less pre- 
ferred cuts of meat are least expensive. 
Some of the viscera are equivalent to 
liver in superior protein and anti-anemic 
factor. Such organs as lung, kidney, 
spleen and tripe are economical because 
of infrequent demand. Whole-grain 
breads and cereals are preferable and 
may be obtained at half cost when bought 
one day old. The nutritional value is the 
same and the digestive greater for chil- 
dren. Cod liver oil is a necessity for 
undernourished children. The highly 
advertised brands are biologically tested 
but expensive. Other fish oils are equally 
effective and more economical. 

Relief for the depression poor main- 
tains adults at the expense of children. 
Few parents, irrespective of intelligence, 
appreciate the food requirements for 
their children. And emergency feeding 
is given no consideration in the strain of 
family insecurity. No attempts have 
been made by governmental bureaus to 
allocate foods of choice for children. 
Certainly the disbursement of relief 
funds requires nutritional supervision of 
malnourished children. The dead hand 
still guides many an archaic organization 
impervious to progress. They take no 
precautions to safeguard the well-being 
of youth in distress. It may be well for 
the grown-ups gripped by baseless food 
prejudices to continue in their dietary 
abnormalities. Their habits are difficult 
to change. And those who make intelli- 
gent efforts to readapt themselves to 
newer knowledge merely rearrange their 
prejudices without actually changing 
their habits. The damage done to chil- 
dren under such primitive home sur- 
roundings is irreparable. There is an 
administrative and educational challenge 
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to the relief organizations at work to 
spare children from dietary prejudices 
and help build for them sounder 
physiques. Malnourished children re- 
quire nutritional supervision at home 
and medical supervision at special clin- 
ies. Food deficiency alone is rarely the 
factor productive of extreme malnutri- 
tion. Medical care must be provided to 
eliminate focal infections, correct physi- 
eal defects and regulate health habits 
apart from perfunctory arrangement of 
adequate dietaries. 

Physical degradation of children has 
been associated with deep-seated disturb- 
ances. Intangible and devastating in- 
direct effects of the depression are emo- 
tional and mental illness. They are the 
devastating consequences of family in- 
tegration. The problems of the grown- 
ups become the anxieties of the young. 
Family relationships mould the person- 
ality traits and life attitudes of children 
only to distort them under economic 
stress. The home atmosphere is tense 
with concern about the family income. 
The children worry about diminished 
comfort, change of residence, loss of 
friends, lack of clothes, insufficient food, 
deprivation of delicacies. These are but 
few of the daytime difficulties that befall 
the child at home. Equally prevalent 
are the night problems. The crowding 
of several members of the family in 
the same room if not the same bed 
instills emotional immaturity, protracted 
dependence, irritability, masturbation. 
Thwarted physically and emotionally, 
the child’s attitude towards life becomes 
distorted. He is rebellious, disagreeable 
and sullen. The nervousness is ex- 
pressed in fears, physical complaints and 
anti-social activities. 

The ever-present sense of insecurity 
troubles children of the new poor more 
than those of the chronic poor. The 
sudden change in the economic status of 
the family disequilibrates sensitive per- 


sonalities, with consequent functional 
disorders. Mere physical examination 
reveals no organic disease. Physicians 
confronted with no physical basis for 
complaints shrug their shoulders with a 
feeling of despair with regard to alleviat- 
ing such intangible disturbances. The 
province is in the realm of the child 
psychiatrist who has determined the re- 
lation between the psychogenic factors 
and physical dysfunctioning. The child 
makes an unconscious flight into disease 
from which he derives emotional gain. 
Expressed differently, home problems 
precipitate a body protest in the child. 
The physical disorder serves as an outlet 
for worry, disappointment and other 
difficulties. Few realize that a child 
takes his troubles as seriously as adults 
take theirs. The mental makeup of the 
child also has a psycho-pathology of its 
own. It is unraveled, not in terms of 
the irrelevant symptoms presented but 
rather in terms of the child in his en- 
tirety with attention to his constitutional, 
physical, mental, emotional and environ- 
mental peculiarities. 

The more serious evidences of malad- 
justment are shyness, sensitiveness, lack 
of sociability, suspiciousness, resentful- 
ness, fearfulness, cruelty and tendency 
to depression. Parents erroneously con- 
sider other types of negative behavior 
such as cheating, lying and stealing as 
more serious. Misbehavior calls for 
prompt interpretation of the child’s dif- 
ficulties. It is necessary to seek the motif 
underlying the behavior rather than to 
label it good or bad. The first approach 
in abating personality difficulties is to 
work with the child as much as possible. 
Physical deviations should be corrected 
to set up a level of well-being that is 
more desirable for successful adjustment, 
for behavior constitutes a set of overt 
functions so integrated in the total per- 
sonality that smooth working depends 
upon positive health. Then comes the 
correction of faulty attitudes which the 
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child has formed with regard to his 
psychic disturbances in the depressed 
environment. Parents frequently use 
the term nervousness as an explanation 
of behavior difficulties. The term they 
consider harmless sets up strange ideas 
in the child interfering with simple ap- 
peal to his powers of reason. Once self- 
confidence is instilled the child will over- 
come his difficulty to the extent that he 
gradually becomes adjusted to the exac- 
tions of his environment. 

But abnormal behavior is the conse- 
quence of strained inter-personal rela- 
tionships. As it is ineffective to treat a 
complaint without considering it an in- 
tegral part of the entire being, so is it 
impossible to deal with the child de- 
tached from his environment. The whole 
family is intimately linked with the 
child’s difficulties. Their over-indul- 
gence, over-ambition or indifference and 
carelessness breed behavior disorders. 
The child’s educators must be educated 
by enlisting their cooperation intelli- 
gently, convincingly and concretely. 
Improvement is possible only with a 
modification of the environmental cir- 
cumstances that have precipitated the 
strain and simultaneously effect a change 
in the parent’s attitude towards the 
child. Underprivileged parents and 
children bear three kinds of trouble— 
those they had, those they have at present 
and those they expect to have. Even if 
all the material difficulties were adjusted 
to their immediate satisfaction the adults 


i ne 


would still be brooding and the children 
would be in accord. It is therefore 
equally important in providing relief to 
teach parents to view life’s ups and 
downs with equanimity, to try to main- 
tain a calmer outlook on life if they are 
to instill any iota of happiness into their 
children. Unfortunates are never con- 
vineced that true happiness comes from 
their own mental attitude rather than 
from an environmental heaven. 

But dealing with the child and his 
family may not yield satisfactory adjust- 
ment. Contact may be necessary with 
special communal agencies, schools, psy- 
chiatric institutions, child guidance clin- 
ics, welfare agencies. But the competent 
staffs of many of these organizations 
have been disbanded at the onset of the 
depression. Relief agencies created pro- 
vide mere maintenance, the benefits of 
which are minimal to children. Under- 
nutrition persists, behavior problems 
multiply, disease and defectiveness 
spread. This devastation can be halted 
by material provision reinforced by 
supervised educational measures. In- 
numerable are the trained health work- 
ers who can serve the nation in this 
eause. Certainly practical methods can 
be formulated to help difficult families 
in both mental and physical health. In 
that realm remedies are clear-cut, yet no 
effort is made to apply them. With a 
sick world, faltering business and waver- 
ing counsels, protective health measures 
ean be conscripted. 





EVIDENCE FOR AN EXPANDING UNIVERSE 


By Dr. M. L. HUMASON 
MOUNT WILSON OBSERVATORY, CARNEGIE INSTITUTION OF WASHINGTON 


THE astronomer’s instruments are 
many and varied. Most important of all 
is the telescope itself; in addition, there 
are numerous auxiliary instruments and 
attachments, spectrographs in many 
forms and the equipment of the instru- 
ment and optical shop and of the mod- 
ern physical laboratory. 


Measuring Motions or Distant 
UNIVERSES 


At the Mount Wilson Observatory of 
the Carnegie Institution is the 100-inch 
reflecting telescope, the largest in the 
world. The great light-gathering power 
of this instrument has made it possible 
to investigate numerous problems which, 
except for a costly expenditure of time, 
could not have been carried on with 
smaller instruments. One of these prob- 
lems is the motion toward us or away 
from us of the distant universes of stars 
which lie outside our own system or 
galaxy and are called the extra-galactic 
nebulae. 

The first velocity of an extra-galactic, 
or spiral nebula, the Great Nebula in 
Andromeda, was measured by V. M. 
Slipher, of the Lowell Observatory at 
Flagstaff, Arizona, in 1912. It was al- 
ready known that the spectra of these 
nebulae are similar to the spectrum of 
the sun, but the faintness of the nebulae 
had prevented the measurement of their 
velocities, until Slipher succeeded in re- 
ducing the necessary exposure by devis- 
ing a very efficient camera for use with 
his spectrograph. 

To obtain a photograph from which a 
velocity can be measured the feeble light 
from the nebula must be separated into 
its component colors by a prism. The 
two strongest lines crossing the spectrum, 
H and K produced by calcium, are 


usually the objects measured. If these 
lines are shifted to the violet from their 
normal position, the nebula is approach- 
ing; if shifted to the red, it is receding. 

By 1925 the velocities of 45 nebulae 
had been measured, 40 of which were 
found to be receding into space with 
velocities ranging from only a few miles 
per second to as high as 1,100 miles per 
second, far higher than those of any 
other known astronomical bodies. 


DETERMINING DISTANCE 


In 1916, de Sitter, on the basis of 
relativity, had predicted that the spiral 
systems outside our own system should 
show receding motions which should be 
the greater, the greater the distance of 
the system. It was not then possible to 
test this predicted relation between dis- 
tance and amount of motion because the 
distances of the spiral nebulae were not 
known. 

The discovery of Cepheid variables in 
some of the nebulae by Dr. Edwin Hub- 
ble in 1923 removed this difficulty. The 
period during which the light of these 
variables changes tells how bright they 
are—their candle power; comparison of 
candle power with observed brightness 
gives the distance. Thus the Andromeda 
Nebula and Messier 33 were found to be 
at distances of about 870,000 light years, 
and hence must be systems similar in con- 
tent and size to our own system. 

Confirmation that these distances were 
essentially right was furnished by other 
individual stars that could be recognized 
in the nebulae, such as novae and the 
stars of very high luminosity. Con- 
tinued study indicated that the nebulae 
themselves are all of the same general 
order of brightness and that differences 
in the total brightness of individual sys- 
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tems is mainly an effect of distance. 
thus gradually became clear that 
brightness of a nebula is an excellent 


indication of its distance. 
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motion, and Hubble was soon able to 
derive for the nebulae then observed a 
linear relationship between velocity and 
distance within a region of space whose 
boundaries were defined by the most dis- 
tant nebulae in Slipher’s list. These 
were five nebulae in the Virgo cluster 
which Hubble had placed at a distance 
of about 7 million light years. 

The relation indicated that the veloci- 
ties of nebulae increase at the rate of 
about 100 miles per second for every mil- 
lion light years of distance. The results 
also indicated that the velocity-distance 
relation, once established, could itself be 
used as a criterion of distance for all 
nebulae whose velocities were known. 

The application of the new criterion 
to the nebulae in Slipher’s list showed 
that in a general way the linear relation 
accounted fairly well for the observed 
velocities then available. The data were 
few, however, and further progress de- 
pended upon the extension of the obser- 
vations to fainter and more distant 
nebulae, an investigation started at 
Mount Wilson in 1928, which would have 
been impossible except for the great opti- 
eal power of the 100-inch telescope. 

Nebulae oceur as isolated objects, in 
groups and occasionally in great clusters, 
comprising 300 or more members, but 
when very large regions of space are 
compared, one region is very much like 
another. Hubble’s relation between 
velocity and distance could be tested in 
two obvious and straightforward ways. 
First by observing numerous nebulae in 
many different clusters and, second, by 
observing nebulae fainter than those in- 
cluded in Slipher’s list, on the assump- 
tion that such objects are at greater dis- 
tances and therefore should have larger 
velocities. 

Observations of nebulae in clusters 
afforded the more important test. Dis- 
tances are rather accurately measured by 
the mean apparent brightness of the 
many members in each cluster, while the 

distances of isolated nebulae are reliable 


only in a statistical sense. In fact, the 
distances of clusters are the only great 
distances that can be assigned with con- 
fidence to individual objects in the sky. 
Moreover, the selection of the brightest 
members in clusters insures maximum 
distance for any given apparent bright- 
ness. 
DEFINITE RESULTS OBTAINED 

The first definite result was obtained 
in 1928 when members of a cluster in the 
constellation of Pegasus were found to 
be receding at an average rate of 2,400 
miles per second, a value in good agree- 
ment with the estimated distance of the 
cluster, 23 million light years, and con- 
sistent with Hubble’s conclusion that 
velocity increased with distance at the 
rate of 100 miles per second for every 
million light years of distance. Further, 
observations of several very faint iso- 
lated nebulae all gave very large veloci- 
ties, thus again confirming the velocity- 
distance relation. 

It was then planned to extend the 
range in distance to the observable limit 
of the 100-inch reflector by measuring 
the velocities of the brightest members 
in faint clusters of nebulae, to investi- 
gate the differences, if any, in the veloci- 
ties of bright and faint nebulae in 
selected clusters, and, finally, to obtain a 
large sample collection of velocities of 
both bright and faint isolated nebulae. 


INCREASING INSTRUMENTAL POWER 

The Mount Wilson observations used 
to test the relationship between velocity 
and distance had been obtained with the 
instrumental equipment then available 
at Mount Wilson. Although this equip- 
ment was powerful and efficient, it was 
necessary in order to obtain a single 
spectrogram for the measurement of the 
velocity of one of the fainter nebulae to 
extend the exposure over several nights. 
If still fainter nebulae were to be ob- 
served, it was clear that some further 
gaint’ in instrumental power would be 
required. 
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EVIDENCE FOR AN EXPANDING 


This demand was supplied by a special 
objective for the camera of the spectro- 
graph, designed by Dr. W. B. Rayton, 
of the Bausch and Lomb Optical Com- 
pany, which led to a reduction of the 
exposure time to about one eighth that 
previously necessary. 

Since 1929 when the Rayton lens was 
constructed the velocities of many faint 
isolated nebulae have been measured and, 
still more important, the observations of 
clusters of nebulae have been extended 
to include extremely 
The list of clusters now observed is as 
follows : 


remote objects. 


Distance in Velocity in 


Cluster millions of miles per 

light years second 

Vee. £ebae0%e6« 7 750 
Pegasus ........ 234 2,400 
NR oh lias wed 66 © 24 2,900 
CRMGEP cisccvcese 29 3,000 
ee 36 3,200 
Coma Berenices . 15 4,700 
Ursa Major No. 1 S4 9,500 
LOGO wei Seeetienec 105 12,000 
Gemini ... ss 114 15,000 
Corona Borealis . 120 13,000 
sodtes ..... 230 24,400 
26,000 


Ursa Major No. 2 240 


RECESSION VELOCITIES 

At present the velocities of 189 extra- 
galactic nebulae are known, of which 
146 have been obtained at Mount Wilson 
since 1928. The observations cover a 
range in distance which is thirty-five 
times that available when Hubble first 
formulated the velocity-distance relation 
and indicate that out to the second Ursa 
Major cluster, at a distance of 240 mil- 
lion light years, the increase in velocity 
is still sensibly proportional to the in- 
crease in the distance. The recent obser- 
vations change the rate of increase in 
velocity but little, from 100 to 110 miles 
per second for every million light years 
of distance. These observations extend 
to, or at least close to, the limit of present 
instrumental equipment and any serious 
revision of the relation must await the 
completion of a larger telescope. 

In a single cluster, the Virgo cluster, 
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These 


velocities show an average range of 310 


over 30 velocities are now known. 


miles per second around a mean of about 
750 per and in 
that the mean velocity of the faint nebu- 


second. addition 


miles 
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lae is approximately the same as that of 
brighter nebulae in the cluster. Of the 


189 velocities now known only 13 are 


velocities of approach, all of nearby 
the 


the motion is larger than the part which 


nebulae for which random part of 
depends upon the distance of the nebula 

Practically all the photographs were 
made with the 100-inch The 


photographic plate used is 4 x 14 inches 


reflector 


The length of the spectrum is slightly 
over 2/25 of an inch, and the exposure 
times range from 2 to 60 hours. 

Nebulae in the two most distant clus 
faint to be the 
100-inch reflector and were centered on 


ters are too seen with 


the slit of the spectrograph by setting 
off the distance of the nebula from the 
nearest bright star as measured on a 
direct photograph of the field. Both of 
the objects measured in these two clusters 
30,000 time fainter than the 
with the 


are about 


faintest stars seen naked ‘ve 


INTERPRETATION STILL CONTROVERSIAL 


Finally, it should be noted that the 
observational fact of the investigation 
a close relationship between the bright 
ness of a nebula and a shift of its spectral 
toward the red. Differences in 
brightness, in general, may confidently 


lines 


be interpreted as indicating differences 
in distances for the different nebulae, but 
the interpretation of the red-shifts as 
velocities of recession is still controver 
sial. 

On the other hand, if the interpreta 
tion of velocity-shifts as a motion of re 
the 


red-shifts a hitherto unrecognized phe- 


cession is abandoned, we find in 


nomenon whose implications 
known. The expanding universe of gen- 
eral relativity would still 
theory, but the expansion would not then 


be indicated by the observations 
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THE ROCHESTER MEETING OF THE AMERICAN ASSOCIATION 
FOR THE ADVANCEMENT OF SCIENCE 


For the second time in its history, 
Rochester, New York, welcomed the 
American Association for the Advance- 
ment of Science for a summer meeting. 
The first was held in the summer of 1892 
and was the forty-first meeting of the 
association. The meeting just past was 
the ninety-eighth and was held in Roches- 
ter, from June 16 through June 18, fol- 
lowing which the delegates journeyed to 
Ithaca to participate in the semi-centen- 
nial anniversary of Sigma Xi, held at 
Cornell University on June 19 and 20. 

The city of Rochester, with a popula- 
400,000, is located at the 
Genesee extending 


tion of about 
of the River, 
along its banks for about ten miles to its 
It is in many 


falis 


mouth on Lake Ontario. 


ways an ideal location for a summer 
meeting because of its normally mild 
summer climate and its location within 


easy reach of the Lake Ontario beaches, 
the famous Finger Lake region and other 
points of scenie interest, such as Niagara 
Falls and the Letchworth State Park. 
Industrially the city of Rochester is of 
unique interest to scientists, being the 
home of the Eastman Kodak Company, 
the Bausch and Lomb Optical Company, 
Taylor Instrument Companies, the Ward 
Natural Science Museum, the Stromberg- 


Carlson Radio Company and other sei 


centers. Exeursions were ar 


to the 
laboratories of most 


entific 


factories and research 
ot these 


The University of Rochester, which was 


ranged 


companies 


host to these meetings, is a non-denomina 
tional, privately endowed institution or 


ganized in 1850. As a result of generous 


vifts to the late George Eastman and of 


an extensive endowment campaign in 


1920 the university has undertaken a con 
siderable expansion of its activities sine 
It n 


that time. ww consists of the Collegs 


Kastman Sehool 


of Arts and Seienee, the 
of Musie and the School of Medicine and 
Dentistry. 

The section meetings were held at the 


new River Campus of the College for Men 


and at the School of Medicine on adjoin 
ing grounds. The River Campus, which 
was first occupied in 1930, is located on 


a beautiful site overlooking the Genesee 


River and includes an exceptionally fine 
group of modern college buildings. Most 
of the science research laboratories are 
located on this campus 

The School of Medicine occupies a ‘ 
group of buildings located w e 
minutes’ walk of the River Campus 
These buildings were erected in 1924 at 


the time the Medieal! 
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EASTMAN QUADRANGLE OF THE RIVER CAMPUS 


ized and contains some of the most 
modernly equipped medical research lab- 
oratories in the country. The Strong 
Memorial Hospital of the University of 
Rochester and the Rochester Municipal 
Hospital are included in this group. 

The three evening meetings were held 
in the beautiful Eastman Theater. On 
Tuesday evening, June 16, Dr. C. E. K. 
Mees, director of research of the East- 
man Kodak Company, spoke on ‘‘Color 
Photography.’’ The Maiben lecture, held 
the following evening, was given by Dr. 
Charles Camsell, Deputy Minister of 
Mines of Canada. His subject was ‘‘A 
4000-mile Flight over Northwestern 
Canada.’’ This was followed by a recep- 
tion given by President Alan Valentine 
and the trustees of the University of 
Rochester in the promenade of the East- 
man School of Music. Dr. Carl Snyder, 
of the Federal Reserve Bank of New 
York, spoke on Thursday evening on 
**The Role of Capitalism in Civiliza- 
tion.’’ 

A symposium on “‘ Flood Control’’ was 
one of the features of the meetings. The 
speakers were Dr. F. A. Sileox, chief of 
the National Forest Service, Dr. W. C. 
Lowdermilk, associate chief of the U. S. 
Soil Conservation Service, and Dr. Morris 


L. Cooke, administrator of the Rural 
Electrification Administration. 

A symposium on ‘‘Social Security’’ 
attracted a good deal of attention. An- 
other interesting event was the balloon 
ascension on Wednesday afternoon, June 
17. Two high altitude radio-equipped 
balloons were released in order to con- 
tinue lines of study inaugurated in the 
recent stratosphere flight and to record 
weather conditions. 

On Thursday noon, June 18, at a com- 
plimentary luncheon at the Oak Hill 
Country Club to all delegates, the Bausch 
and Lomb Optical Company presented 
its 250,000th microscope, the culmina- 
tion of sixty years of endeavor, to Dr. 
F. G. Novy, professor of bacteriology 
of the University of Michigan, in view 
of the fundamental significance of the 
researches he has made. 

Thirty technical sessions were held, at 
which 200 papers were presented. These 
included special symposia on such sub- 
jects as weather forecasting, geophysics, 
biophysies, geology of New York State, 
dental caries, aerial photogrammetry and 
recent advances in medicine and bac- 


teriolagy. 
J. Epwarp HorrMEIsTER, 
Chairman, Local Committee 
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MEDALLISTS OF THE NATIONAL ACADEMY OF SCIENCES 


THE practice of awarding medals is an 
old one. A medal is given to an indi- 
vidual either in recognition of distin- 
guished service or in commemoration of 
an important event. Medals were first 
bestowed as rewards for military services 
rendered to King and country, the 
‘‘Armada’’ medals of Queen Elizabeth 
being among the earliest of this type. 
During the next century medals 
tinued to be awarded almost exclusively 
to men of the military forees; but gradu- 
ally the importance of services, other 
than military, to the state were realized 


con- 


and medals were bestowed on civilians. 
The Royal Society awarded its first 
medal, the Copley, in 1731 to Stephen 
Gray; in 1753 this medal was awarded 
to Benjamin Franklin. The National 
Academy of Sciences awarded its first 
medal, the Henry Draper, in 1885 to 8. P. 
Langley in recognition of his researches 
‘*in solar physics and especially in the 
domain of radiant energy.’’ This medal 
had been made possible through a fund 
of six thousand dollars presented to the 
academy in 1883 by Mrs. Mary Anna 
Palmer Draper for the purpose of estab- 
lishing a gold medal to be awarded to 
‘any person in the United States of 
America or elsewhere who shall make an 
original investigation in astronomical 
physies, the results of which shall be 
made known to the public.”’ 

At the time the National 
Academy of Sciences administers ten 
funds, the income from which is intended 
for use in connection with the award of 
medals in specified fields of science. Sev- 
eral of these funds provide honoraria in 
addition to the medals. Thus far the 
academy has awarded 102 medals in 
honor of scientists whose research work 
has contributed notably to advance of 
knowledge. 

At the seventy-third meeting of the 
National Academy of Sciences, held this 
year from April 27 to 29 in Washington, 
two medals were presented: The Agassiz 


present 


Medal for Oceanography, awarded to Dr 
T. Wayland Vaughan, director of the 
Scripps Institution of Oceanography of 
the University of California, La Jolla, 
California, 
gations of corals, foraminifera and sub 


**in recognition of his investi 


marine deposits and for his leaders} ip in 
developing oceanographic activities on 
the Pacific Coast of America’’; the Pub 
lic Welfare Medal of the Marcellus Hart 
ley Fund, ‘*awarded to Dr. F. F. R issell. 
formerly director of the 
Health Division of the Rockefeller Foun 
dation and at present lecturer in preven 


International 


tive medicine and hygiene and epidemi 


ology at Harvard University, Cambridge, 


Masachusetts, in recognition of his work 
on the etiology of yellow fev and 
studies of epidemic areas.’’ 

Dr. Henry B. Bigelow, member of the 
Murray Trust Fund committee which 
recommended the award of the Agassiz 


Medal for Oceanography to Dr. Vaughan, 
referred in his presentation speech to the 
fact that ‘‘the 
stantly reminded that understanding of 


oeceanographer is con 


the margins of the oceans and of the parts 
of the earth’s crust on which the latter 
rest is as integral a part of his science 
the 


selves, for these veologic features dete! 


as 1S examination of waters them 


mine the extent, depths and circulatory 
systems of the oceans with all that this 
implies. Conversely, we can not hope to 


eontinents or 


understand the geology of 
of islands until we understand the strue 
ture and history of continental shelves, 
of ocean floors or of the corrugations of 
the latter. It 


fitting that the academy should honor one 


s, therefore, eminently 


geolo 


who, commencing his career as a 


gist, soon turned to the geologic history 
of shore lines and of the sediments of the 
seas—especially when we remember that 
the donor of the medal, Sir John Murray, 
was himself the most eminent student of 


We see 


genius and the part he has played in the 


oceanic deposits. Vaughan’s 


progressive unfolding of submarine geol 
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DR. T. WAYLAND VAUGHAN 


ogy in his studies of the corals and coral 
reefs of past ages, of the history of the 
islands of the West Indies and of the 
Floridian almost-island ; of the organic 
skeletons that accumulated on the sea 
floor in past geologic ages, as exemplified 
especially by the fossil Foraminifera; 
leading, in order of evolution, to his ex- 
amination of modern sediments, Atlantic 
and Pacific.’’ Dr. Bigelow emphasized 
further the part played by Dr. Vaughan 


in building up the Seripps Institution 
and to its achievements during his direc- 
torship in adding to ‘‘ knowledge of Paci- 
fie circulation in general, of California 
up-welling waters and their effects on 


organic fertility, of ocean dynamics, of 


the interrelation between sea tempera- 
tures and meteorologic phenomena. ’’ 

In his presentation speech, Dr. Max 
Mason, member of the Marcellus Hartley 
Fund committee which recommended the 
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DR. F. F. RUSSELL 


award of the Public Welfare Medal to Russell are important examples 

Dr. Russell, remarked, by way of intro-  suecessful application of — scier 
duction, that ‘‘the curiosities which human welfare and illustrate the a 
stimulate the development of the sciences of science through interplay 

are sometimes derived from abstract con- and practice.’’ From 1920 to 1936 Dr 
templation of the known facts and their Russell was director of the Internation 
cataloging concepts. These curiosities Health Division of the Rockefeller Fou 
arise with compelling insistence, however, dation. 

when a scientifically conceived attack on In the words of Dr. Mason, *‘ Russé 
an important practical problem reveals brought to the Foundation high abilities 
the inadequacies of existing knowledge. for administration as well as unusual ap 
The achievements of Frederick Fuller  titude and training in scientific medicin 
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Under his direction the International 
Health Division continued its sympa- 
thetic and understanding cooperation 
with governments in building up public 
health organizations and in training pub- 
lic health personnel, and intensified the 
efforts of its own staff in disease control. 
To Russell control meant the 
study of disease in its own environment, 
by men of thorough scientific competence. 
This field work backed by basic 
laboratory work at home and constant 
interplay between field and laboratory 
ensured the rapid application in the field 
of new laboratory findings, while the 
studies and experiences in the field stimu- 


disease 


was 


lated new research at home. Only by 
insistence upon this unity of effort could 
such remarkable progress have been 


gained in the etiology and control of 
malaria and yellow fever as was accom- 


plished by the staff during Russell’s 


leadership. Such is the nature of 
the work of Russell, the scientist and the 
have 


administrator. Those of us who 


counted him as a colleague and love him 


as a friend alone know the full measure 
of the man.’’ 

In his response, Dr. Russell commented 
on the cooperative aspects of the publie 
health the 
problems which were attacked under his 


‘I realize 


work and on nature of the 


direction. To quote his words 


as you all do, that the medal is given me 


because I was the director of a group of 
workers, and that the honor is for the 
group and that on this occasion | merely 
represent it His address ended in 
the same key ‘Again Mr. President, 
I thank you for the honor and for 
this opportunity of speaking for my 


coworkers. ”’ 
F. E 
Home 


W RIGHT, 


Secretary 


ECLIPSE EXPEDITION TO THE U.S. S. R. 


Two expeditions to observe the total 
eclipse of the sun on June 19 have been 
sent to Soviet Russia by the National 
Geographic Society in cooperation with 
Georgetown University and the National 
Bureau of Standards. 

The National Geographic-Georgetown 
Expedition will be located near Kustanai, 
U.S. 8. R., northeast of the Caspian Sea. 
Its leader is Dr. Paul A. MeNally, diree- 
tor of the Georgetown College Observa- 
tory, Washington, D. C. 

The program of this expedition in- 
cludes spectroscopic analysis of the light 
of the sun’s corona, direct photographs 
of the eclipse, both in black and white 
and in color, photometric measurements 
of the intensity of light at various stages 
of the eclipse and timing of the contacts 
of the sun and moon at the beginning and 
ending of the eclipse.’ 

The duration of totality in the vicinity 

1 Totality will occur at Kustanai at 8: 24: 56.8 
A.M., June 19, in terms of World Standard Time. 


This corresponds to 11: 24: 56.8 p.m., June 18 


Mete 


orological data based upon observations 


of Kustanai will be 127 seconds. 
during several years past and made avai! 
able by the Government of the U.S.S. R 
show a high probability of clear weather 
at the time of the eclipse in this region 

In addition to attempting direct color 
photographs of the eclipse the expedition 
will make a series of pictures with special 
filters sensitive to various wave-lengths 
of light. 
and white, but the degree of blackness 


These pictures will be in black 


on each plate will show the intensity of 
the particular color that registered pre 
dominantly on each particular plate 
Then by comparison with a seale of inten 
sity of black and white the proper shade 
of color for each picture can be deter 
mined and added. Superimposing all the 
United States 


ahead perma! 


Eastern Standard Time in the 


Since clocks in Russia were set 


ently one hour in 1930 by Government order, the 
official totality, 
Kustanai, will be 9: 24: 56.8. 
occur at Ak Bulak a little more than an hour 


earlier than at Kustanai. 


time of measured locally in 


Totality will 
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plates, each with a different color of the 
spectrum, should provide a synthetic pic- 
ture of the eclipse in its actual colors. 
This method of capturing the colors of 
the eclipse never has been attempted 
previously. 

In the direct photography of the 
eclipse a panatomic emulsion of ex- 
tremely fine grain will be used for the 
first time in eclipse photography, making 
possible enlargement of the photographs 
approximately 500 times, a greater 
enlargement than previously has been 
attained in eclipse work. 

The expedition also will use photo 
graphic emulsions new to eclipse photog- 
raphy for registering the ‘‘flash spee- 


trum’’ which becomes visible just before 
the moon completely covers the face of 
the sun. With the new emulsions it is 
hoped to record invisible infra-red light 
of the flash spectrum up to wave-lengths 
of as much as 12,000 Angstrom units, 
several thousand Angstroms farther out 
toward the infra-red than has previously 
been accomplished in recording the flash 
spectrum. 

The timing of the eclipse will represent 
a special investigation on behalf of the 
United States Naval Observatory, and 
the observatory will broadcast special 
radio time signals with special intensity 
as an aid to this program. 

The corona, always one of the most 
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WITH THE 14-FOOT CAMERA 
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DR. PAUL 


WITH THE TELESCOPE 


interesting features of an eclipse of the 
sun, is expected to be roughly square in 
shape during this year’s eclipse instead 
of extending outward in long streamers, 
as was the case in the eclipse of 1932. 
The shape of the corona varies with the 
progress of the 1l-vear sun-spot evele, 
and the long streamers appear when the 
spots are approaching a minimum, 
whereas this year the spots are on the 
increase. 

The National Geographic-Georgetown 
Expedition will have more than four tons 
of equipment. Its personnel, in addition 
to Dr. MeNally, includes: 
Kolkmeyer, Thomas J. Smith and Car] H. 
Spriegel, of Georgetown University, and 
William Robert Moore, of the National 
Geographie Society. 

The National Geographic-Bureau of 
Standards Expedition will be in charge 
of Dr. Irvine C. Gardner, of the Bureau 
of Standards, assisted by Mrs. Gardner, 
who herself, a qualified scientist. 


Emeran .. 


is, 


A. 


Geograph Nociet 


Vational 


McNALLY 


AND OTHER EQ 


Their headquarters will be at Ak Bu 
U.S. S. R., about 370 miles sout! st 
Kustanal 

The Gardners will photogra 
sun’s corona by means of a 14 
camera equipped with a newly desig? 
astrographic lens, and designed 
photographs both in black and white ar 
in color. The camera is mount 
rigid demountable frame consistir 
part of the cases in whiel t was s 
Construction of the camera ~ 
mounting as a single rigid w is 
enabled the focusing and other adjust 
ments to be made before leaving th 


United States, greatly reducing the tim 
required for preparation in the field 
The new lens greatly reduces the neces 
sary focal length and increases the speed 
of the photography. The lens wil 


vide an image of the sun two inches in 


pro 
diameter on the photographic negatives, 
which will make possible enlargement 
sufficient to bring out considerable detail. 
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The photographs taken with this 
camera also will be used to measure the 
brightness of the corona at various dis- 
tances from the sun. The intensity of 
black and white registered on the photo- 
graphic plates when compared with a 
seale of various degrees of black and 
white will indicate the intensities of light 


which correspond to the degrees of the 
seale. 

Ak Bulak, where Dr. and Mrs. Gardner 
will be stationed, also will be the head- 
quarters of the joint expedition of Har- 
vard University and the Massachusetts 
Institute of Technology. 

M. K. 


THE STRUCTURE OF “CELLULOSE” 


THE important fact that the tissues of 
plants and animals are developed through 
the division, differentiation and enlarge- 
ment of diminutive unit structures 
named ‘‘cells’’ is one of the major con- 
tributions of biological research of the 
past century. Before 1850 many of the 
structural variations of the cells them- 
selves had been observed with the micro- 
scope and accurately described. The 
boundary of the animal cell was found, 
ordinarily, to be a thin, delicate mem- 
brane, while that of the plant cell was 
usually conspicuous, often quite rigid, 
and was referred to as the ‘‘cell wall.’’ 

The presence of crystalline material in 
this cell wall was quickly recognized by 
its appearance in polarized light. Its 
swelling behavior in water indicated a 
physical rather than a chemical change. 
A ‘‘micellar theory’’ based upon the idea 
that the wall was made up of submicro- 
scopic erystalline particles (micellae) 
which were pushed apart by but did not 
react with the water was therefore elabo- 
rated. Subsequent workers have found 
that this crystalline material in the wall 
is a compound of carbon, hydrogen and 
oxygen. It is produced exclusively 
through the activity of the living proto- 
plasm of the plant cell and has been 
named ‘‘ cellulose.’ 

Botanists have been interested in the 
structure and chemical nature of the 
cellulose membrane because all outside 
influences first encounter this wall and 
may change or be changed by it before 
reaching the interior of the cell. These 
reactions have been difficult to evaluate 
because of the supposed invisibility of 


the fine structure of the wall. Chemists 
have followed the behavior of the wall 
material with a large variety of tech- 
niques, have produced many valuable 
derivatives and have attempted, without 
success, the synthesis of a similar sub- 
stance from the elements which compose 
it. Difficulties likewise have arisen in the 
interpretation of the many types of mem- 
brane behavior thus encountered. 

Recent investigations of Wanda K. 
Farr and Sophia H. Eckerson, of the 
Boyce Thompson Institute for Plant 
Research, have led to a new conception 
of cell wall structure. The building up 
of the wall from small ellipsoid granules 
of cellulose surrounded by a glue-like 
substance has been observed in the living 
cell. The ‘‘cellulose particles’’ are joined 
together in a single row, end to end, to 
form a fibril and the fibrils in turn are 
joined laterally to form each layer of the 
wall. The particles constitute the crys- 
talline and the cementing material the 
non-crystalline portions of the membrane. 
When the cell wall is immersed in water 
the particles themselves are not affected 
but are seen to be pushed apart by the 
swelling of the colloidal cementing mate- 
rial. The fine structure of the cell wall is 
therefore visible instead of invisible. The 
separated particles exhibit all the specific 
properties of cellulose, and the separated 
cementing material proves to be a jelly- 
like substance similar to the pectic mate- 
rial which is extracted from citrus fruits 
and apples. The reactions of the two 
separable wall constituents are remark- 
ably consistent. It is not difficult to 
demonstrate that many of the inconsis- 
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CELLULOSE PARTICLES 


a. IN A LIVING CELL. b. FROM THE WALL OF A COTTON FIBER. c. d. A SINGLE PARTICLE AND A 


DISINTEGRATING COTTON FIBER IN POLARIZED |! 


LIGHT. 


tencies of past analyses of entire cell walls 
have been the result of mutual contami-_ the light of the results of these observa 
nation. The various problems of cellu- _ tions. 


lose chemistry will be reinvestigated ir 


FLUCTUATIONS OF ELECTRICAL POTENTIAL IN THE 
CORTEX OF THE BRAIN 


THE human electroencephalogram has view of the normal, and epileptic indi 
recently been studied at the Harvard vidual. 
Medical School by Dr. Hallowell Davis 
and his associates both from the point of 


Preliminary experiments con 
firmed the observations of Berger, 
Adrian and others that fluctuations in 
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electrical potential of as much as 50 
microvolts could be recorded from the 
human head with skull and sealp intact, 
and also that this activity does not origi- 
nate in skin or muscle, but in the cortex 
of the brain. The commonest recogniz- 
able pattern is a series of regular waves 
at a frequency of about ten a second. 
This pattern, sometimes known as the 
‘‘alpha’’ rhythm, is best seen when the 
subject is physically and mentally at 
ease with eyes closed. It is suppressed, 
temporarily at least, by opening the eyes, 
or by any sensory stimulation or mental 
activity which sharply engages the sub- 
ject’s attention. Many subjects show it 
rarely, if at all, even under the most 
favorable conditions. Other waves of 
various amplitudes, sometimes at regular 
frequencies of about 20 to 30 per second 
(the ‘‘beta’’ waves) and sometimes quite 
irregular, also appear, either with or 
without the ‘‘alpha’’ waves. In general, 
the pattern of activity taken over a period 
of time from a given area of the skull is 
characteristic of a given individual. 

A number of states involving more or 
less complete impairment of conscious- 
ness, such as fainting, anesthesia and 
early sleep, show first a loss of the ten- 
a-second rhythm and then the develop- 
ment of longer and larger waves, some- 
times quite regular at about two or three 


a second. 


Epilepsy shows very characteristic pat- 
| ps; ; 





terns. Petit mal in particular yields, 
during the seizure, a very regular series 
of large waves at the frequency of three 
a second, each wave accompanied by one 
or more sharp spikes. The details depend 
on the individual and on the region of the 
brain examined, but the general pattern 
is so highly characteristic of petit mal as 
to be a useful aid in diagnosis. Minor 
‘*seizures’’ with little or no external 
manifestation may be detected, and the 
modifications produced by sleep, mental 
activity, drugs, ete., readily ascertained. 
A report of such studies was presented at 
the American Medical Association in 
Kansas City in May, 1936. 

Grand mal epilepsy also presents a 
characteristic pattern of intense electri- 
eal activity building gradually to a eli- 
max and then subsiding. This pattern 
is very similar to the electrical ‘‘storms’’ 
which may be induced experimentally in 
certain animals by convulsant drugs or 
mild damage to the cortex. The latter 
phenomenon has been described in some 
detail by Fischer and by Kornmueller 
in Germany. 

The electroencephalogram seems to 
hold great promise for the physiologist 
and for the psychologist in the study of 
normal function and for the neurologist 
in the study of epilepsy and other abnor- 
mal conditions, and work is actively in 
progress along these lines in many labora- 
tories both in this country and abroad. 
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ADVENTURE SHOP 


ANTHONY FIALA 


10 Warren Street—New York City 
FIALA PATENTED SLEEPING BAG 


‘* Without a doubt you have the best light weight bag on the market. People won’t appreciate 

this until they compare the warmth of the FIALA SLEEPING BAG as compared to its weight 

with other bags.’’ Claude P. Fordyce, M.D. 
“I SLEPT ALONE—SNUG AND WARM” 

‘*My two companions, with two wool blankets, suffered, though huddled together This Fiala 

Sleeping Bag is the only one I ever liked.’’ Horace Kephart 





FIALA PATENTED sleeping bags 


An important fact about the Fiala Sleeping Bag is that the entire combination can be 





separated and sunned every day. Sleeping bags and quilts made with a I dr 

during a trip and because of that they usually fill up with moisture and body « \ 

cause them to be both cold and offensive. 
Hiker’s Model Fiala Pat. Sleeping Bag made in two sizes, No. 1—80 inches long, 

No. 2—72 inches long. This bag when rolled measures only about 10x18 inches and 

weighs from 44 Ibs. to 6 Ibs. No cotton or shoddy wool is used in its constru n | 

only pure, long fibre wool $10.00 
Light weight cover for Fiala Pat. Sleeping Bag 5.00 
One man tent with sewed in floor, insect-proof entrance and roof nt tor g 

enough for two medium sized persons. Weight between 5 lbs. and 6 Ibs 14.00 
Shoulder packs for outdoor pe ople " from $2.50 to $18.00. Sey | TO! ita Y 
U. S. Army compasses—floating dial—new 3.50 
A small lot of K & E Prismatic Compasses 3 inch, graduated in degrees 

clinometers, factory refinished (Value $30.00 6.00 
A few metal folding tripods with ball and socket heads to fit above IM pPasses, « ] 3.50 


Hemsmtet, Night Dialyt. 


The New Wonderful prismatic 
Binocular 7X56 
‘Light Intensity 64’ 


Weight only 30 ozs. 


Also Dialyts in 
6 x 30, 8x 30, 6x 42, 7x 50, 8x 50, 8x 56, 10x 50, 16x 50. 
Hensoldt Dialyt 6x 30 or 8x 30, weigh only 12 ozs. ea. 


Send for circular. 


FIALA OUTFITS, Inc. 


ANTHONY FIALA, Pres. 


10 Warren Street, New York City 
TELEPHONE CORTLANDT 7-4725 CABLE “AFIALA” NEW YORK 
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41-43 Maddox St., London, W.1 


THE SCIENTIFIC 


SCIENCE 
PROGRESS 


A QUARTERLY REVIEW OF 
SCIENTIFIC THOUGHT, 
WORK AND AFFAIRS 


Contents for July 


Research on the Central 
Nervous System 
Prof. E. D. Adrian, F.R.S. 


Passage of Electric Particles 


Through Matter 
Dr. E. J. Williams. 


Stereochemistry of Carbon 
Compounds 
Dr. E. E. Turner. 
Biochemistry and Causal Mor- 
phology in Amphibian 
Regeneration 
Dr. Joseph Needham. 
The Molecular Structure of 


Cellulose and Starch 
G. F. Davidson and W. A. Richardson. 


Recent Advances— 


Mathematics Astronomy Phys- 
General and Organie Chemistry 
Geology - 
Archaeology. 


ics 
- Physical Chemistry 
Botany—Entomology 


Essay Reviews— 
The New Cosmology 
(Prof. G. Temple) 


The Rhopalocera of Abyssinia— 
(Dr. Hugh Scott) 


Reviews of some 50 books 


Published Jan. 1st, April 1st, July 
Ist, Oct. 1st. Each number about 200 
pages, illustrated, 7s. 6d. net. 


Annual postal subscription, 31s. 2d. 
EDWARD ARNOLD & CO. 
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Living in 


NEW 
YORK? 


Th tinthaate the merits 


of the Prince George 
Hotel. ... Lots of sci- 
entists and educators 


stay here. Perhaps you 
will like it, too. 


Convenient—Five minutes to 
Grand Central by subway. 


Complete—1000 rooms with 
bath. Five restaurants. Tap 
room. Radio rooms. Library. 


o 


4 


Environment— Visit us and see 
what we mean. 


Economical Daily rates 
room with private bath for one 
from $2.00; for two from $3. 
Monthly rates from $45.00 for 
room and private bath. Meals 
range from 40 cents 


Send for New, Jlilustrated Booklet 
showing points of interest and 
road map 


Prince George hotel 


ALBURN M. GUTTERSON, Mgr. 


27th to 28th Streets (just off Fifth Ave.) 
NEW YORK 


me cars 
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THE SCIENTIFIC MONTHLY 


{1DVERTISEMENTS vil 





THE IDENTITY THEORY 
By 
Blamey Stevens 


HE author claims to have discovered a 

new theory opposed to that of Relativity. 
The fundamental postulate of his theory is 
that Space and Time are identical entities, 
differing only in the number of dimensions 
into which they are divided. He points out 
that the constancy of the velocity of light 
follows directly from this fundamental postu- 
late, whereas in the Relativity Theory the 
fundamental postulate of a space-time con- 
tinuum does not, of itself, lead to such a 
conclusion. It is then shown that the electro 
magnetic field equations comply with the 
identity postulate and finally that the gravity 
field is indirectly explained by it, thus cov 
ering all field phenomena. A considerable 
part of the text is free from mathematics. 


Sherratt & Hughes, 
Manchester, Eng. 


G. E. Stechert & Co.., 
New York 


Price $2.00 postpaid. 


Sixteen page summary sent on application. 











CARNEGIE INSTITUTION 
OF WASHINGTON 


is a research organization working in many 


fields. Its monographic publications are 
placed in the principal libraries of the 
world. Copies can be purchased at reason- 


able prices. 


These publications comprise studies in the 
following fields: 








Archaeology History 

Anthropology Literature 

Astronomy Mathematics 

Biology Nutrition 
Botany Palaeontology I] 
Chemistry Palaeography 1] 
Ecology Philology | 
Economics Physics 


Embryology Terrestrial Magnetism 
Genetics 


Geology | 


Zoology i 


Descriptive lists and prices may be ob- || 
tained by addressing: i] 


CARNEGIE INSTITUTION OF WASHINGTON 


WASHINGTON, D. C. | 




















Almira Hart Lincoln Phelps 
HER LIFE AND WORK 


By Emma L. Bouizau 


A portrait of a pioneer educator, whose 
life reflects the growth of the concept of 
woman’s emancipation, and whose books give 
an interpretation of the ‘‘new’’ educational 
theories of the nineteenth century. Abreast 
of the best of her times, when not a step 
ahead, Mrs. Phelps was among the earliest to 
apply Pestalozzian methods to teaching and 
in science text-books. From the many edi- 
tions of her botanies may be glimpsed the 
history of science teaching in this country 
over a period of forty years. 


Professor Stuart G. Noble says, in the 
EDUCATIONAL OUTLOOK: The book ‘‘ is 
well written and beautifully edited .. . [and] 
is a noteworthy contribution to the history 
of the education of women in America.’’ 


534 Pages. Illustrated. Price $3.50. 


Edition limited to 300 copies 


The Science Press Printing Co. 
Lancaster, Pa. 














BIFOLIATE NUMBERS 


A monograph describing new numbers ob 


tained by reinterpreting the algebraic equa 
the 


is shown to have fi 


tion f second degree The q iadrati | 


equation ur roots instead || 
additional roots are 
numbers which furnish a useful addition to 


By R. A. Philip 


of two and the two new 
| 


the vocabulary of science: 


THE MONOGRAPHIC PRESS.—new ad- 
dress—(B) 106 Washington St., Fairhaven, 
Massachusetts. Price one dollar. 














THE RELATIVITY THEORY. 


SIMPLIFIED 
and the Formative Period 
of its Inventor 
‘*Max Talmey, a doctor of medicine and 
a personal friend of Einstein, has succeeded 
as probably no other man has in producing 
a book, explaining the relativity theory which 
any person of ordinary intelligence can read 
with understanding. His powers of 
but exposition remarkable’’ | 
American Mathematical Monthly | 
Price, postpaid, $1.85. For Sale by | 
} 


THE DARWIN PRESS, 
New Bedford, Mass. | 
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Experience in PRINTING 


Scientific printing demands an unusual degree of care and intelligence. The 
Science Press Printing Company brings to this work a broad experience in 
handling scientific subjects. In the printing of scientific and educational 
journals, books and monographs, this organization is well fitted to produce work 
of high quality at reasonable prices. Our favorable location, modern equipment 
and trained personnel are important factors to be considered. 


Estimates will be gladly supplied on the 
printing of scientific literature. 


The Science Press 
Printing Company 


Lancaster, Pennsylvania 








Publishers: G. E. STECHERT & CO., New York—DAVID NUTT, Loudon—FELIX ALCAN, Paris— 
AKAD. VERLAGSGESELLSCHAFT, Leipzig—NICOLA ZANICHELLI, Bologna—RUIZ HER- 
MANOS, Madrid—FERNANDO MACHADO E CIA, Porto—THE MARUZEN COMPANY, Tokyo 








1936 30h Year INTERNATIONAL REVIEW OF SCIENTIFIC SYNTHESIS 


‘cc 99 Published every month (each number containing 100 to 120 pages) 
Editors: F. Bottazzi—G. Bruni—F. Enriques 
General Secretary: PaoLo BONETTI 

IS THE ONLY REVIEW the contributors to which are really international. 

IS THE ONLY REVIEW that has a really world-wide circulation. 

IS THE ONLY REVIEW of scientific synthesis and unification that deals with the funda- 
mental questions of all sciences: mathematics, astronomy, geology, physics, chemistry, 
biology, psychology, ethnology, linguistics; history of science; philosophy of science. 

IS THE ONLY REVIEW that, by means of enquiries among the most eminent scientists and 
authors of all countries (On the philosophical principles of the various sciences: On the 
most fundamental astronomical and physical questions of current interest; On the contribu- 
tions that the different countries have giwen to the development of various branches of 
knowledge; On the more important biological questions), studies all the main problems 
discussed in intellectual circles all over the world, and represents at the same time the 
first attempt at an international organization of philosophical and scientific progress. 

Is THE ONLY REVIEW that among its contributors can boast of the most illustrious men 
of science in the whole world. 

The articles are published in the language of their authors, and every number has a supplement 
containing the French translation of all the articles that are not French. The review is 
thus completely accessible to those who know only French. (Write for a free copy to the 
General Secretary of ‘‘Scientia,’’ Milan, sending 16 cents in stamps of your country, 
merely to cover packing and postage.) SUBSCRIPTION: $13.50, post free. 


Substantial reductions are granted to those who take up more than one year’s subscription. 
For information apply to “Scientia” 12, Via A. De Togni—Milan (116) (Italy) 




















t2 Important New Publications 


| 
oe NEW WORK JUST READY 


DISINFECTION AND STERILIZATION 


By Ernest C. McCutiocs, M.A., D.V.M., PaD. 
Biological Research Department, Pennsylvania Salt Manufacturing Company; Formerly Professor 
of Bacteriology, Alabama Polytechnic Institute, Auburn, Alabama; Formerly 
Supervisor of Milk Control, Division of Health, City of St. Louis 


Octavo, 525 pages, illustrated with 53 engravings. Cloth, $5.50, net 





This new work is unusual in its scope. It is designed to serve as a book for bacteriologists and physicians and to be 
of the greatest possible use to teachers, students in bacteriology, nurses, public health workers and to laymen concerned with 
sterilization, disinfection, general sanitation, food canning and animal husbandry. It presents the latest information on the 
germicidal values of disinfectants and their action upon different species of microorganisms. It shows the possibilities and 
limitations of heat and cold and of the acids, alkalies, heavy metals, dyes, halogens, phenols, cresols, alcohols and their 
related compounds, indicating when and how they can be most effectively employed. Special chapters cover such important 
topics as pasteurization, water purification and sewage treatment. 





NEW WORK JUST READY 
i! DISEASES AND PARASITES OF POULTRY 


By Epcar Hueu Barcer, D.V.M. 
Pathologist in the Illinois State Department of Agriculture, Urbana, Illinois 
{ ‘ and Lesuie E. Carp, Pua.D. 
Professor of Poultry Husbandry at the University of Illinois, Urbana, Illinois 
12mo, 354 pages, illustrated with 73 engravings and colored plate. Cloth, $3.75 


The work is written for students of agriculture and veterinary medicine who need a ready source of information on the 
subject of avian pathology. It is scientifically accurate without being too technical and wil! be equally useful to flock owners 
and practising veterinarians. It presents the principles of poultry hygiene, emphasizing the prevention and control of specific 
diseases and parasites. A Foreword by Dr. L. Van Es of the University of Nebraska vouches for its soundness. 


NEW WORK JUST READY 





EXPERIMENTAL PHYSIOLOGY 
By Maurice B. VisscHer, Pu.D., M.D. and Pau. W. Smiru, Px.D. 
Professor of Physiology and Head of the Department Associate in Physiology in the University of Illinois, 
in the University of Illinois, College of Medicine, College of Medicine, Chicago, Illinois 


Octavo, 191 pages, illustrated with 75 engravings. Cloth, $3.25, net 


This work is designed to help the student to understand the significance of his observations, to familiarize him with the 
different types of experimental methods, and to aid him in acquiring some degree of critical judgment concerning the value 
of scientific evidence. To this end it offers a collection of experiments suitable for laboratory use. The introductory 














material includes general directions for the preparation of animals for experimentation, and important data on the use and 
care of apparatus. The work is clearly written and will give direction and effectiveness to every laboratory course. 
NEW WORK JUST READY 
iF THE MICROSCOPIC ANATOMY OF VERTEBRATES 
‘ By Grorce G. Scorr, Px.D. and JAmes I. KenpAuu, Px.D. 
Professor of Biology in the City College, New York City Instructor in Biology in the City College, New York City 
i } Octavo, 306 pages, illustrated with 167 engravings. Cloth, $8.75, net 
: 

This is a college text-book in comparative vertebrate histology, sufficiently condensed to be covered in a single semester 
period. To this end it has been kept primarily on a descriptive basis to accompany laboratory work. An objective is the 
mastery of technique and an important chapter on this topic is included. Unlike most texts in anatomy and embryology, the 
emphasis ‘is not placed on human material alone. The material here employed is taken from a variety of vertebrates so that 
the book may truly serve as a survey of comparative microscopic anatomy and histology. 

LEA & FEBIGER WassIncroN SQUARE 
Please send me books checked: PHILADELPHIA, PA. 
[) McCulloch .......... maa $5.50 || [ Visscher & Smith $3.25 
CD Barger & Card ....... oe 3.75 || [ Seott & Kendall 3.75 
Name Address 
(S.M. 7-36) 
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The Scientific Book Club works for others 
LET IT WORK FOR YOU 


M ANY men and women who have heard about the Scientific Book Club have asked 
the questions: What kind of books does your Editorial Committee select? How 
much do they cost? Are they all in one field? 
The twelve Scientific Book Club selections for 1935 answer those questions 
definitely. Here they are: 


MEN, MIRRORS AND STARS, by G. Edward Pendray 2c $3.00 
RATS, LICE AND HISTORY, by Hams Zimsser cee 7B 
FIFTY YEARS A SURGEON, by Robert T. Morris . ee 
TOOLS OF TOMORROW, by Jonathan N. Leonard . 3.00 
SCIENCE AND THE HUMAN TEMPERAMENT, by Erwin Schrodinger 2.50 
FISHES AND THEIR WAYS OF LIFE, by Louis Roule WW... «375 
THE ROMANCE OF MOUNTAINEERING, by BR. L. G. Irving ..................... 5.00 
GENETICS, by H. 8. Jennings .. Db fabiakediunsiai. ee 
MAN THE UNKNOWN, by Alexis Carrel . ee . 9$.60 
AUTOBIOGRAPHY OF EARTH, by John H. Bradley, Jr. a 
OUTPOSTS OF SCIENCE, by Bernard Jaffe ..... slob _ NES 
DISCOVERY, by Richard Evelyn Byrd ................................. Se eae 3.75 ¢ 


Of these, two dealt with medicine and public health, and two were discussions of 
the earth and its wonders. One each covered the fields of applied physics and chem- 
istry, zoology and animal psychology, descriptive astronomy, physical geography, the 
principles and factors of evolution, and the philosophy of science. One book was the 
biography of a great surgeon, apd another was a general survey of science in its many 
aspects. 


More than eighty other books, ranging from technical treatises to juvenile narra- 
tives, were recommended. They touched on almost every branch of science. 


Certainly here is evidence that the services of the Scientific Book Club and its 
Editorial Committee are invaluable to the trained scientist and to the interested lay- 
man. Yet membership costs nothing. You need buy through the Club only six books 
a year. The Scientific Book Club Review comes to you without charge—and you 
receive a free book to start your membership. 


Sign the attached coupon today. Give Scientific Book Club service a trial. 


Scientific Book Ciyb, Inc. 


80 Lafayette Street, New York, N. Y. 
COMMITTEE | extivenuarst ns Sheriesriber.te gout service and 
send me ou N N - 
COMMI EE EERING, by R. L. G. Irving -_— edition.) I am not 
committed to take more than six books during the com- 
Kratiey F. Matnuer, Pu.D., Sc.D., ing year and I agree to notify yoo peematiy uring any 
Chairman month in which no book is want wed of the 
book sent to me each month is to be the publisher’s price 


plus postage. A bill is to be sent with each book 4 I 


ArtHur H. Compton, Px.D., LL.D., agree to pay it within 10 days of receipt. 


Sc.D. 
EE Waa 4dida Mads 6H EEKE cb ude ce ee nedcecuenaeeean 
Hartan T. Stetson, Px.D. 
Senep &. Tenassem, BaD. SoD. te i ee ow emnvaat unin 
LL.D. ss Saktils sons eddie cc ccu> eal 























